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Highlights

Achievement...

U.S. 9- and 13-year-olds performed at a level higher
than most of their peers in other countries in reading,
roughly the same in science, and lower in mathematics.

In eighth grade, boys and girls in the United States
performed at roughly the same levels in mathematics
and science. Internationally, where gender gaps did
exist, they tended to favor boys in mathematics and
science, and girls in reading.

Adults in the United States with only a high school
diploma had weaker literacy skills than their
counterparts in other countries studied. Approximately
one-fifth of U.S. high school graduates with no
postsecondary education were unable to perform
beyond the most basic literacy tasks.

Enrollment and completion rates...

The United States has one of the highest percentages of
25- to 64-year-olds who have completed secondary
education.

At 35 percent, the enrollment rate of U.S. 18- to 21-year-
olds in tertiary (higher) education surpassed that of all
other countries but Canada, whose enrollment was 40
percent.

Labor market outcomes...

Over three-fourths of 25- to 64-year-olds with an upper
secondary education participated in the labor force in
all countries studied, with the United States falling in
the low to middle range compared to other countries.
Participation rates for those who had completed upper
secondary education were much higher than for those
who had not, particularly in the G-7 countries.

Upper secondary graduates have substantially higher
earnings than those who did not complete a secondary
education. The biggest earnings differential was seen
in the United States, where those without a high school
diploma earned about 64 percent of the salaries earned
by those with a high school diploma.

Financial resources and expenditures...

The United States allocated 3.8 percent of GDP on
elementary and secondary education, ranking below
Sweden, Canada, Switzerland, France, and the United
Kingdom, and above Australia, Italy, Spain, Japan,
Germany, and Korea.

The United States had the highest per-pupil
expenditures of the G-7 countries in 1993, but was
below all other countries except France and the United
Kingdom in the percentage of current expenditures
spent on staff compensation.

Classroom, student, and teacher
characteristics...

Across most industrialized nations, the range of
student/teacher ratios is wide at both the elementary
and secondary level. The United States has a higher-
than-average student/teacher ratio for the other G-7
countries.

Schools in the United States allocated as much or more
instructional time than most other countries in terms of
overall hours of education, minutes of subject
instruction in mathematics and science per week, and
frequency of lessons.

The United States had a greater incidence of child
poverty than its G-7 counterparts. One-fifth of all U.S.
children lived in poverty after the effect of government
taxes and transfers in 1991, compared with just over 13
percent in Canada, about 10 percent in the United
Kingdom, and less than 7 percent in France.

The majority of elementary and secondary school
teachers in the United States and in most other G-7
nations are female. However, in Germany and Japan,
approximately three-quarters of secondary school
teachers are male. While it takes 15 to 17 years of
education to become a teacher in most nations,
Germany and Japan maintain more extensive
mentoring and training systems for new teachers than
the United States.
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Chapter Introduction

In recent years, public concern over the academic standing of U.S. students relative to students in
other countries has increased dramatically. Much of this concern is due to the results of recent
comparative reports that show U.S. students lagging behind their international classmates,
especially in mathematics. International assessments of academic achievement provide important
benchmarks to measure the progress of U.S. students, yet these studies often fail to explain the
differences in achievement across countries. We are interested in not only how well U.S. students
perform on achievement tests relative to their counterparts in other nations, but how different
their education is in all respects. For example, we often hear people explain the low U.S. test
scores by saying that the students in the United States represent a more diverse population: there
are more different languages spoken in the United States, and we have higher poverty rates than
other major industrialized nations. But how much truth is in this type of statement?

This report will examine the elementary and secondary school system in the United States relative
to the education systems in 11 other countries. It will attempt to answer questions such as:

Are there more children in poverty in the United States than in other countries?

What percentage of students speak a language other than English at home and how
does this compare to other countries?

Do teachers receive the same amount of training in the United States as in other
countries?

Does the United States spend the same amount of money on education as other
countries?

How do U.S. students compare to students in other countries in reading, mathematics,
and science?

How literate are our adults who have a high school diploma compared to adults in
other countries with similar education backgrounds?

How well does a high school education prepare U.S. students to enter the work force?
Do our high schools do better or worse than equivalent schools in other countries?

Finally, this report will try to connect selected educational inputs, such as teacher training and
educational expenditures, to student outcomes, such as achievement and labor force participation.
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Background

The need to compete effectively in the international marketplace has convinced U.S. business,
economic, and political leaders of the importance of understanding the education systems of
other industrialized nations. Studying how other countries educate their citizens provides
insight into the competitiveness of those nations, as well as a benchmark for comparing our own
education system.

Data published over the last decade have shown the United States to be lacking compared with
other countries in some areas of school performance, particularly at the higher grade levels.
While U.S. students perform reasonably well at the 4th-grade level, especially in reading,
mathematics and science scores at the secondary school level have raised some concerns.
Subsequent to several reports published in 1990, the nation's governors established the National
Education Goals, which included two goals relevant to international competitiveness:

"By the year 2000, United. States students will be first in the world in mathematics and
science achievement;" and

"By the year 2000, every adult American will be literate and will possess the knowledge
and skills necessary to compete in a global economy and exercise the rights and
responsibilities of citizenship."

Elementary and secondary education is the backbone of every nation's education system. These
levels educate all persons from approximately age 6 through age 16, and for some students it is
the only education they receive. Many early childhood and postsecondary school programs
charge tuition fees or have admission standards. Elementary and secondary education is
available free of charge and attendance is mandatory for all children of certain ages in each
country discussed in this report. The success of the U.S. elementary/secondary education
system as compared to other countries has implications for our economic and technological
competitiveness in the global marketplace.

To provide a broader perspective on these issues, the United States has participated in the
Organization of Economic Cooperation and Development's (OECD's) Indicators of National
Education Systems (INES) Project and several major international assessments. The latter
include the Third International Mathematics and Science Study (TIMSS), the Reading Literacy
Study, and the International Adult Literacy Survey (IALS).

The OECD has published five comprehensive reports of education indicators to date called
Education at a Glance.' The National Center for Education Statistics (NCES) has also used the
information collected by these projects and studies to support the Center's international
statistics program. OECD data have been reported in regular publications such as The Condition
of Education and used recently in such special publications as Education in States and Nations and
Education Indicators: An International Perspective. These publications have encompassed the full
scope of education from early childhood through postsecondary and adult education. They
have not, however, focused specifically on a particular education sector. This report addresses
this gap by comparing the U.S. elementary and secondary education sector with that in other
developed nations.

1The fifth repon, Education at a Glance: OECD Indicators, 1997, was published while this report was in review, so most of the data included in this report come from the 1996 edition.
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Purpose of This Report

This report attempts to analyze the role of elementary and secondary schools in preparing
students either to continue their education or to enter the labor force and become productive,
literate citizens. Unlike many international publications that provide information about the
entire education system from early childhood through tertiary education, the focus here is solely
on elementary and secondary education, the equivalent of U.S. grades 1 through 12. While
previous OECD and NCES publications have presented much of these data in an indicator
format using bullets and tables, this report attempts to tell a story about the elementary and
secondary school systems in the United States, as compared to those in other major
industrialized nations. The story is told in four chapters, each focusing on a particular aspect of
the elementary and secondary school system. It ends with an examination of the links between
educational inputs and outputs and the relative success of the U.S. elementary and secondary
education system compared to that of other countries. Some trends and regional differences are
examined within countries and comparisons are made among 12 major industrialized nations.

Organization of the Report

The balance of this report is divided into four chapters, a conclusion, a technical appendix and
supplemental tables. The first two chapters describe inputs into the elementary/secondary
education system: Student, Teacher, and Classroom Characteristics and Education Resources and
Expenditures. Chapter 2 describes the background characteristics of students, such as poverty
level and language skills; teacher characteristics, such as training time and gender distribution;
and school characteristics, such as time students spend in the classroom and student/teacher
ratios. Chapter 3 focuses on the financial inputs countries provide for their education systems,
and compares these inputs across countries. These financial inputs include expenditures relative
to GDP, expenditures per student, and teacher salaries. Examining what the students and
teachers bring to the classroom along with the financial resources of an education system
provides a context to examine some of the outcomes described in chapters 3 and 4.

The next two chapters analyze the outputs of elementary and secondary education systems:
Student Achievement and Labor Market and Other Outcomes. Chapter 4 analyzes the results of
recent international assessments in mathematics, science, and reading, compares them across
countries, and relates them to certain teaching practices and student attitudes. Chapter 5
examines the success of the elementary and secondary education system in preparing students
either to continue their education beyond secondary school or to enter the labor force. It analyzes
unemployment rates and relative salaries of secondary school graduates across the different
countries and also compares the relative success of women and men in each of the countries. In
addition, this chapter examines adult literacy scores of persons with an upper secondary education
and compares them to those of persons who attained different levels of education to determine how
well elementary and secondary schools prepare students to become functionally literate adults.

Finally, the conclusion attempts to draw links between the inputs described in chapters 2 and 3
and the outputs analyzed in chapters 4 and 5, and tries to answer the question "What matters?"
Different contextual and financial inputs are correlated with achievement scores and education
and labor market outcomes to determine whether certain factors appear related to these outcomes.
Following the conclusion are the appendices describing the technical aspects of the data and the
analyses performed. In addition, data tables of percentages, means, and frequencies with their
appropriate standard errors are included as an appendix. Each chapter has been supplemented
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with graphical representations of the data, but the statistical tables are presented exclusively in
the appendix. In addition, as described below, this report focuses on only 12 countries, thus
only their data appear in the body of the text. The appendix tables, however, include data for
other countries that participated in the relevant surveys. Finally, this report includes an index
for those persons wishing to concentrate on a particular issue.

Data

The data analyzed in this report come primarily from the Organization for Economic Cooperation
and Development (OECD). Much of the data in the tables were reported in the 1996 OECD
publication Education at a Glance: OECD Indicators; other tables were created from OECD's
unpublished survey data. OECD collects data from 29 member countries; the U.S. data were
generated by NCES. The majority of the achievement data came from two sources: the Third
International Mathematics and Science Study (TIMSS) and the International Assessment of
Educational Progress (IAEP). These data are discussed in more detail in chapter 3. In addition,
data on adult literacy came from the International Adult Literacy Survey (IALS) conducted in 1994.

Countries selected for study in this report include the "Group of Seven" (G-7) countries as well
as five other major industrialized nations. The G-7 countries are recognized as the world's
major industrialized economies and include the United States, Canada, Japan, France, Germany,
Italy, and the United Kingdom. These countries are relatively similar to one another in terms of
economic development, and are primary commercial competitors with the United States. In
addition to these countries, this report also compares the United States to Australia, Korea,
Spain, Sweden, and Switzerland. These five countries were chosen for several reasons, such as
the availability of data, variation of types of education systems, range of findings,' and the size
and economic competitiveness of these nations as compared to the United States. All 12
countries are shown in the figures whenever possible. When data are unavailable for a
particular country, that country is omitted from the graph and the reason is footnoted.

All statements in this report have been tested for statistical significance. T-tests were used
primarily, with Bonferroni adjustments made as needed. Any statement comparing one country
to another or one subgroup to another must show statistical significance at the 0.05 level. Any
comparison that did not meet this test of significance is referred to as "approximately equal" or
"showing no differences" or is simply not included in a list of countries or subgroups that were
higher or lower than the referent country or subgroup on that particular measure. A more
detailed description of these statistical tests can be found in the technical appendix.

2For example. one of the reasons Korea was selected was because Korean students consistently show high levels of achievement in all subjects.
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Student, Teacher, and
Classroom Characteristics

The question of "what matters" in U.S. education has taken on an international perspective. Faced
with recent reports that show some grades of U.S. students lagging behind their international
classmates in several subjects, researchers, educators, and policy makers are interested in
identifying the factors that account for this gap in achievement. This chapter explores some of the
contextual "inputs" that may be related to educational outcomes and may contribute to differences
in student performance across countries. Comparative data are presented on the language skills
and poverty levels of students, the training time and gender distribution of teachers, and the
structure of the classroom, including time in formal instruction and student/teacher ratios. This
chapter highlights a few contextual factors related to students, teachers, and classroomsit is not
meant to be exhaustive, but rather illustrative of how the nature of the student body, the
experiences of teachers, and the structure of the classroom combine to create unique education
environments in different countries. These "inputs" are later discussed in relation to the "outputs"
presented in chapters 4 and 5.

In the United States, there has been intense national debate regarding the quality of education.
Critics contend that the U.S. education system is failing, and is characterized by undertrained
teachers, overcrowded classrooms, and less-than-rigorous academic standards. Some calls for
reform include a comprehensive overhaul of the system, with a strong focus on internal school
structuring issues.

Others assert that U.S. schools are succeeding, and more attention should be paid to what is right
about education in the United States, rather than what is wrong. They contend the "myth of school
failure" is perpetuated through the popular media and political agendas, without any substantial
supporting data. While public attention has focused on the failure of U.S. schools, other
socioeconomic challenges to the education system have been ignored, such as an increasingly
diverse student body and the growing demands on teachers to do much more than teach.

The public debate over education in the United States has called attention to a number of factors
thought to be related to student outcomes. The current research literature provides an empirical
perspective on these factors, and presents some evidence of relationships between student and
community inputs and educational outputs. Although research conducted in the United States
suggests answers to the question of "what matters" in education as a whole, it does not provide a
definitive picture of exactly what influences student achievement. As this chapter will show, there is
mixed international evidence on many of the factors associated with academic performance.

A significant amount of research indicates a relationship between student outcomes and
socioeconomic factors. For instance, increased language diversity among the student population
has created new challenges for school systems in many countries. In the United States alone,
there are 2.1 million public school students with limited-English proficiency (LEP) (U.S.
Department of Education, NCES, 1997a), and similar patterns can be seen in many European
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countries, where there are rising levels of immigrants who do not speak the official school
language (OECD, 1994). A recent U.S. study of 1st- and 3rd-grade students showed LEP students
significantly lagging behind their classmates as measured by grades, standardized test scores,
grade retention, and teacher judgments. Compared to other students, LEP elementary school
children had significantly lower science and math scores and were more likely to repeat a grade
in elementary school (U.S. Department of Education, PES and OBEMLA 1995). LEP students
bring instructional challenges to the classroom that have fiscal implications for schools that must
provide additional or specialized services.

Economic status is another contextual factor associated with educational success. There is a
substantial body of research documenting the damaging effects of poverty on academic
achievement. Children living in low-income families have lower levels of performance in school,
are more likely to be kept back a grade, and have below-average graduation rates (Jencks &
Mayer, 1990; Zill, 1991). Although beyond the scope of this publication, it is important to note that
poor children living in urban areas often face additional challenges that can limit their education
experience. These challenges include prenatal exposure to drugs, premature birth and related
health problems, and the physical risks associated with living in a crime-ridden area (Carta, 1991).

While international variance in student performance can be partially explained by
socioeconomic factors, practitioners, researchers, and policy makers also are interested in the
nature of training that teachers receive. Within the United States, there has been considerable
debate over the quality of preservice teacher education. Many argue that U.S. teachers are
drastically undertrained. In fact, over 12 percent of all new teachers do not have any teacher
training, 15 percent have not fully met state teaching standards, and about a quarter of all
teachers have not had training in child development, learning processes, or .teaching methods
(National Commission on Teaching and America's Future, 1996).

One argument is that today's teachers, especially those that are undertrained, are not prepared
to deal with an increasingly diverse student body, and that longer and more intense preservice
programs, such as those in many other nations, are needed. Research indicates that extended
training time, such as a four-year undergraduate program and one or more years of pedagogical
training, may ultimately improve student achievement. Some studies have shown that student
performance has increased as a function of teachers' understanding of student learning styles
and needs, as well as motivational techniques (National Institute of Education, 1977;
Gottfredson and Daiger, 1979). It is assumed that teachers who spend more time in the
appropriate type of training will be better equipped to teach once they reach the classroom.

Other research suggests that the duration of preservice programs may not be directly related to
the quality of instruction ultimately presented in the classroom. For instance, Lopez (1995)
reported that in Texas public schools, student performance did not differ as a function of the
teacher's educational statusstudents performed the same whether they were taught by a
teacher with a bachelor's degree or a master's degree. In fact, Lopez found that the strongest
predictor of student achievement was the teacher's years of experience in the classroom.

In addition to the background characteristics that teachers and students bring to the classroom,
the manner in which countries structure their education system also influences a child's
educational experience, and thereby may account for differences in achievement across nations.
In recent years, classroom structuring issues have attracted a great deal of attention in the
United States. For instance, public attention increasingly has focused on the number of hours
children spend in school, and many groups have been concerned that both the school day and
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academic year are too short. These concerns are reflected in an increase of extended school day
programs, initiatives for full-year schooling, and national research efforts such as the National
Education Commission on Time and Learning. Created by the 1991 Education Council Act, this
Federal commission was charged with studying and reporting on the use of time in U.S.
classrooms, and ultimately recommended extending and maximizing time in the classroom in a
variety of ways.

Members of the commission argue that concerns regarding the length of the school day in the
United States are exaggerated. Rather, they contend that the number of hours spent in formal
instruction is more important than the total time spent in school, and suggest that there are
ways of more effectively using the existing school day. In addition to both of these arguments,
other groups submit that time is not the issuethat the problems with education in the United
States have more to do with the increasingly linguistic and economic diversity of the student
population than with internal school structuring issues. Moreover, it is not the amount of time
that matters, but how it is spent (National Education Commission on Time and Learning, 1994).
Despite the controversy that surrounds the issue of time in school, there is a growing interest in
how other countries have designed their educational calendars to maximize student learning.

There have also been efforts to decrease class size and student/teacher ratios in U.S. schools.
Proponents of small classes argue that student outcomes can be improved by increasing a
student's access to educational opportunities, and that countries that maintain low
student/teacher ratios may provide a more effective learning environment for students. The
research findings on student/teacher ratios and class size conducted in the United States are
mixed. Harder (1990) suggests that student performance is related to the quality of instruction
rather than to class size. On the other hand, reduced class size has been linked with a reduction
in discipline problems, increased student participation, and greater. individualized student
attention (Achilles, 1996). Other studies indicate similar positive results from small classes: a
study of 6,000 elementary school children in Tennessee over four years found that students in
smaller classes outperformed children in larger classes (Nye, 1992); and other researchers have
reported that students enrolled in small classes have higher scores in reading and mathematics
than do students in larger classes (Finn & Achilles, 1990).

On the whole, the research literature does not provide a conclusive answer to the question of
"what matters" in education, and the debate regarding which factors are most important in
explaining student achievement will certainty continue in the United States. In addition, this
debate has been taken to an international level, as more data become available that compare U.S.
students with students in other countries. To help interpret the results of recent international
assessments, this chapter presents comparative data on a variety of educational inputs,
including student, teacher, and classroom characteristics.

This chapter looks at how student, teacher, and classroom characteristics vary across nations
and combine to produce different learning environments. The primary data source comes from
Education at a Glance: OECD Indicators, 1996, published by the Organization for Economic Co-
operation and Development (OECD). Data also come from several publications of the National
Center for Education Statistics (NCES), including The Condition of Education and Education
Indicators: An International Perspective, as well as publications from IEA's Third International
Mathematics and Science Study (TIMSS).
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Student Characteristics

The educational environment is affected, in part, by the size and characteristics of its student
body. Student diversity exists in most classrooms around the world, in the form of different
ethnic, racial, socioeconomic and cultural backgrounds, and varying levels of ability. This
section compares student characteristics that may have an influence on classroom processes and
thus on student outcomes in the G-7 nations and five other industrialized countries. Specifically,
three indicators are used as a basis of comparison between the United States and other
countries: the percentage of youth in the total population, home and school language
differences, and the proportion of children living in poverty.

What is the percentage of youth in the total population among
various countries?

An international comparison of student characteristics begins with an examination of the
relative size of the youth population compared to the total population in each country. This
percentage reflects the relative number of children eligible to be enrolled in each country's
school system. Countries with relatively large youth populations face greater demand for

Percentage of persons 5 to 29 years of age in the total population, 1994

NOTE I The countries are ordered from the smallest percentage of 5- to 29-year olds to the greatest.

SOURCE I Organization for Economic Cooperation and Development, Education at a Glance: OECD Indicators 1996
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education, while countries with relatively small youth populations may devote fewer resources
to education or may be able to invest more financial resources per pupil than other nations. In
addition, by highlighting trends in the growth of the youth population and providing indicators
of the size of each graduating class, policy makers and economists can forecast changes in the
percentage of the population who will participate in the labor force over time.

Among the countries listed in figure 2.1, the proportion of youth ages 5 to 29 in the general
population ranged from 32 percent in Germany, Sweden, and Switzerland to 45 percent in
Korea. For 5- to 24-year-olds, the range went from 23 percent in Germany to 36 in Korea in
1994. For most of the countries depicted in figure 2.1, the proportion of children between the
ages of 5 and 14 accounted for 10 to 14 percent of the total population. Italy had the smallest
proportion of youth in that age group (10.4), followed by Germany (11.0). On the other end of
the spectrum, Korea (16.6), the United States (14.4), and Australia (14.3) had the highest
percentages of youth in the 5-to-14 age group.

The percentage of youth population (ages 5 to 29) varied by almost 15 percentage points in this
12-country sample, as did the percentage of children age 5 to 14. The United States had a
slightly higher percentage of children age 5 to 14 in 1994 than did the other G-7 countries and
most of the other countries described in this chapter with the exception of Korea. Thus, it is
likely that countries such as Korea and the United States have a greater proportion of their
populations in the education system than countries such as Sweden or Germany. The
characteristics of these students, including language skills and socioeconomic status, can be just
as important as their numbers.

How does the United States compare to other countries in terms of the
percentage of students who usually speak a language at home that is
different than the official school language?

Children of immigrants often speak a different language at home than the language they are
expected to use at school. In addition, indigenous populations, and even those who have lived in
the country for several generations, often speak a home language different from the school language.

The presence of children whose home language differs from the language of instruction at
school has significant implications for the provision of education services. Differences between
home and school languages affect access to educational opportunities and may inhibit parental
involvement in school activities. For instance, children who speak a different language at home
than the official school language face difficulties in relaying school-related information to
parents, having parents assist in homework, and understanding classroom instruction.

In the United States, in 1991, about 4 percent of both 9- and 14-year-olds reported that they
usually speak a language at home that is different from the one spoken in their school. As seen
in figure 2.2, about one-fourth of 9- and 14-year-olds reported a language difference between
home and school in Italy. Among the four G-7 countries for which data were available, the
United States had one of the lowest percentages of 9- and 14-year-olds who speak different
languages at home and at school (3 and 4 percent respectively).

The relatively high level of language diversity reported in Italy might be attributed to Italian
students sometimes differentiating between the dialect they speak at home and the dialect
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spoken at school. Southern Italy, in particular, has a variety of dialects. In Northern Italy,
German and French are sometimes spoken as well. Other countries, such as Sweden, are seeing
increased immigration, also increasing diversity. Furthermore, four regionally based national
languages are spoken in Switzerland, which again may contribute to the relatively high
percentage of children who report speaking a different language at home than at school.

Although the overwhelming majority of children across the United States speak the same
language at home and at school, this statistic shows wide variations across different states. In
New Mexico in 1990, for example, almost 30 percent of children spoke a language other than
English at home and over 10 percent had difficulty speaking English. In California, 35 percent
spoke a language other than English at home and 15 percent spoke English with difficulty (U.S.
Department of Education, NCES, 1996a). Overall, the percent of 5- to 17-year-olds who spoke a
language other than English at home in 1990 ranged from 3 percent in West Virginia, Vermont,
Kentucky, Alabama, Mississippi, Tennessee, Arkansas, and North Dakota to 35 percent in
California (see appendix table 2.3).
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NOTE The data in figure 2.2 are based on students' reports of their linguistic situation. Data are unavailable for
Japan, the United Kingdom, Canada. Australia, and Korea.

SOURCE International Association for the Evaluation of Educational Achievement lEA Reading Literacy Study 1992
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How does the United States compare to other countries in terms of the
percentage of children living in poverty?

The challenges of serving a linguistically diverse student body can be compounded by the
effects of poverty on children. A significant body of research documents the impact of poverty
on children's academic development. Studies have shown, for example, that children in high-
poverty districts exhibit low achievement (Abt Associates, 1993), are less likely to graduate from
secondary school on time, and are more likely to switch schools than students enrolled in
wealthier districts (U.S. Department of Education, NCES, 1996d).

As a result of their living in poverty, children may bring a variety of challenges to the classroom
that necessitate the provision of additional services such as remediation or afterschool tutoring
programs. These children may require basic provisions from the school, such as breakfast
and/or lunch, and may lack essential supplies such as pencil and paper. Examining the
percentage of students in poverty or from low-income families provides an indication of the
extent to which a school system may have to provide these basic services in addition to the
prescribed education curriculum. This situation reflects the additional time and resources that
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may need to be devoted to the education system in each country. Figure 2.3 shows the
percentage of children living in low-income families in the G-7 nations and other
industrialized countries. Two measures are presented in figure 2.3: one describes the
percentage of children living in low-income families, and the other specifies the percentage of
children living in low-income families after the impact of taxes and government transfers on
income. The intensity of government efforts to reduce poverty is reflected in the difference
between these two percentages.

Two observations are immediately apparent. First, absolute poverty rates for children in the
United States are relatively high. Second, the effect of government programs to reduce the
proportion of children in poverty in the United States is less compared to that of many of the
other countries depicted in figure 2.3. This may result from less funding being devoted to
programs in the United States to reduce poverty, or from U.S. programs not being as effective as
those implemented in other countries. Wealthy countries with wide distributions of income
may consciously decide that some of those with income below 40 percent of the mean are not in
poverty and do not require assistance. The large differences between before and after
government transfers seen in such countries as France, the United Kingdom, and Sweden reflect
a strong government effort to redistribute income through taxes.
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Before adjusting for taxes and transfers, about 26 percent of all children in the United States
lived in low-income families in 1991, followed closely by France (25.4) and exceeded by the
United Kingdom (29.6). After adjustment for taxes and government transfers on income, the
United States had between 1.5 and 8 times the percentage of poor children than the other
countries depicted in figure 2.3. Approximately one-fifth of all U.S. children lived in low-
income families after taxes and transfers, compared with 13.5 percent in Canada, about 10
percent in the United Kingdom, and 6.5 percent in France.'

Comparable patterns can be seen for children living in single-mother homes, as shown in figure
2.4. Among the five G-7 countries for which data were available, a higher percentage of
children in single-mother homes lived in poverty, compared to all children, both before and after
transfer payments. Although the United Kingdom and Australia both had a higher percentage
of children in poverty in single-mother families before transfers and taxes, the United States had
the highest percentage of children in single-mother families living in poverty after transfer and
taxes (59.5), followed by Australia (56.2) and Canada (50.2).

Teacher Characteristics

The education environment in which students learn, and their educational achievements, are
strongly influenced by those who work with them dailynamely, their teachers. Therefore, it is
important to investigate how teachers in the United States compare to those in other countries.
We can learn more about teacher characteristics in individual countries by asking: What
percentage of the country's work force enters the teaching profession? What is the gender
makeup of the teaching force? What is the average level of education completed by teachers?
The reader should be aware, however, that not all countries agree on a standard definition of
"teacher." For example, in Australia "teachers" include principals, assistant principals, and
senior teachers involved primarily in administrative tasks. In Japan the category also includes
principals and vice-principals.

What are teacher education requirements across various nations?

Effective teachers form the basis of effective educational systems, since they strongly influence
the quality of instruction offered in the classroom. Teacher effectiveness is determined by many
factors, but is certainly influenced by teacher training and professional development. Among
the countries described in this chapter, the number of years of schooling required to become a
teacher does not vary greatly: to become a teacher in most of the countries studied, teacher
candidates spend between 15 and 17 years in school. Although figure 2.5 displays data for
public school teachers only, the required duration of teacher education is similar for
government-dependent private schools and for independent private schools in all countries.
(See appendix A for private school data.)

In Germany, teacher candidates must study for the longest number of years-19 for elementary
and lower secondary school teachers, and 20 for upper secondary school teachers.' Thus,
German teachers complete several more years of study than those in Italy, Spain, France, Sweden,
and the United States. German teachers complete 13 years of elementary and secondary school,
followed by about six years of postsecondary education, after which they receive a degree

I Another study of poverty was conducted in 1993 by Eurostat. This study included only four of the G-7 countries, but the findings for these four were similar to those listed here. The United

Kingdom showed the highest proponion of children living in poor households P2 percent), re is defined as less than 50 percent of the average household income for the country. France

showed one of the lowest rates of children living in poverty, at 12 percent.

2ln the United States, elementary is the equivalent of grades 1-6, lower secondary is grades 7-9, and upper secondary is grades 10-12.
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equivalent to a U.S. master's degree (U.S. Department of Education, NCES, 1996c). Aside from
Germany, there is little variation among most countries depicted in figure 2.5 in the number of
required years of education for the teaching profession; therefore, regardless of the country in
which they live, most children are being taught by teachers with roughly the same amount of
education. Consequently, differences in educational outcomes across countries probably should
be attributed to differences in other variables, such as the quality of teacher preparation,
curricular standards, or teaching methods.

It is difficult to isolate one variable that by itself adequately describes the quality of teacher
preparation and professional development across nations. However, the nature of the support
provided to teachers during their first few years in the classroom reflects a country's commitment
to high-quality teacher preparation. Some countries like Germany maintain an extensive,
structured system of teacher support in the form of a two-year mentoring apprenticeship.
During these apprenticeships, teachers receive a reduced class schedule, participate in classroom
observations and assisted teaching opportunities, and receive continuing professional
development. In Japan, new teachers receive intensive mentoring and on-the-job training. In
contrast, in the United States, such formal training programs are scarce. In general, U.S. teachers-
in-training complete 12 weeks of student teaching, and teacher apprenticeships vary widely
across schools and districts in terms of availability, length, and quality (ibid.).
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What percentage of teachers are female?

In most nations shown in figure 2.6, the teaching profession is predominantly female, with
women representing over 50 percent of all elementary and lower secondary school teachers. At
least 70 percent of elementary and lower secondary school teachers are female in Italy (83.0), the
United States (78.0), Sweden (72.6), and the United Kingdom (69.5).

The proportional gap between male and female teachers narrows at the upper secondary school
level. As illustrated in figure 2.6, about one-quarter of upper secondary school teachers are
female in. Germany (24), Korea (24), and Japan (25). Between 40 and 50 percent of all upper
secondary school teachers in the United Kingdom, Spain, and the United States are female.
Canada has the highest proportion of upper secondary school female teachers (64.9) of all the
countries depicted in figure 2.6. Germany, Japan, and Korea consistently report having fewer
female teachers than their international counterparts at all grade levels.
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School Environment

In addition to student and teacher characteristics, structural factors contribute to the
instructional environment of the classroom. Specifically, variables such as the length of the
school day and pupil/teacher ratios affect a child's access to educational opportunities within
the classroom. Lengthening the school day or school year and decreasing the pupil/teacher
ratio have been proposed repeatedly in the United States as ways to improve student
achievement. In general, educators believe that students who spend more time in instructional
classes and in classes with lower student/teacher ratios are exposed to greater learning
opportunities than other students.

How much time is spent on formal instruction?

Among industrialized nations, the student learning environment differs on a basic levelsome
children have a longer school day than others. Although the length of the school day does not
necessarily reflect the quality of instruction, this indicator does describe students' exposure to
educational opportunities in the classroom, and the effective use of instructional time is related
to student outcomes. However, it should be noted that the data presented in figure 2.7 represent
the number of hours students are exposed to instructional activities in school.
The figures do not include hours spent studying, completing homework, or participating in
extracurricular tutoring or additional instruction.

Total intended instruction time for
14-year-old students in hours per year, 1994

1,200

1,000

France Italy United
States

Germany Spain Sweden

NOTE I Data are unavailable for Australia. Canada, Japan. Korea. Switzerland. and the United Kingdom.

SOURCE I Organization for Economic Cooperation and Developement, Education at a Glance: OECD Indicators 1996
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The number of instruction hours per year varied widely across countries. On average, 14-year-olds
in 1994 received about 952 hours per year. Students at age 14 received over 1,000 hours of
instructional time in France and Italy, and between 900 to 1,000 hours in the United States,
Germany, and Spain. Sweden reported the lowest number of total instruction hours per year (828).

The length of the school day and school year also varied across countries. For instance, on
average, both France and the United States had relatively long school days (6.2 and 5.6 hours
respectively), and relatively short school years (174 and 178 days respectively in 1994).
Students in Germany spent less time in school each day, but had an extended school year
consisting of 219 days (see appendix table 2.10).

How do student/teacher ratios vary among countries?

The quantity of intended instructional time does not necessarily indicate that instruction is of
higher quality. Therefore, a related measure that should be considered when examining the
quantity of teacher-student contact is student/teacher ratios, which can reflect a student's access
to teachers, and thus instructional opportunities. Student/teacher ratios have serious financial
implications that will be discussed in chapter 3. Beyond that, however, these ratios indicate the
kind of instructional burden and responsibility that teachers carry in various nations, even
though the ratios are not directly related to class size'

25

S I .

Pnmary
Secondary

185

United States Germany United
Kingdom

Sweden Italy Australia

Country statistics appear in descending order based on secondary data. The indicator illustrated is a ratio
determined by dividing the number of students enrolled at a given level of education by the number of
teachers at that level. Data are unavailable at both levels for Canada. France, Japan, and Korea and at the
secondary level for Australia.

Organization for Economic Cooperation and Development. Education at a Glance: OECD Indicators,
unpublished tables. 1996.

3The student/teacher ratio is calculated as student enrollment at a given time divided by the number off3ir8guiyalent classroom teachers working at this time. Class size is defined as the

number of students a teacher faces during a period of instruction. The differences between these two variables can be explained by the number of classes each teacher teaches and the number

of classes each student takes.
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In most countries listed in figure 2.8, student/teacher ratios were higher, in elementary than in

upper secondary school, indicating that students generally have greater access to teachers as the
students get older. The most notable exception to this rule is Switzerland, where there are about
15 students to every teacher in elementary schools and about 23 in secondary schools.

The range of student/teacher ratios in various countries was wide at both the elementary and
secondary level. At the elementary level, Italy had the lowest student/teacher ratio (9.9) while

Spain had the highest (23.2). At the secondary level, Italy again had the lowest (8.6) and
Switzerland the highest (23.4). The United States had a medium level student/teacher ratio at
both the elementary and secondary level as compared to other industrialized nations.

In almost every country, student/teacher ratios have remained relatively constant or shown
small declines from 1985 through 1994, as seen in figure 2.9. While Spain andGermany
consistently showed higher student/teacher ratios, their ratios fell slightly between 1985 and
1994. Japan also showed lower ratios in 1994 than in 1989. Italy maintained the lowest ratios

over the 10-year time span.
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Organization for Economic Cooperation and Development (OECD), Education Database.
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Conclusion

Among the indicators of student, teacher, and classroom characteristics presented in this
chapter, countries differed most in terms of student characteristics. For instance, the proportion
of children living in low-income families in the United States greatly exceeds that of other
countries. These socioeconomic factors influence the types of difficulties or challenges that
students bring to the classroom, and consequently the nature of services a school provides. As
numerous research studies have indicated, poverty greatly increases children's risk of school
failure. The high proportions of students living in low-income families in the United States
require schools to fund and provide programs to serve at-risk students. Consequently, urban
U.S. schools with high enrollments of poor children are under significant strain. The United
States is lower than most other G-7 countries in terms of the percentage of children who usually
speak a different language at home than the one spoken at school; however, there are states
within the United States where sizable and growing percentages of students have difficulty
speaking English.

On the other hand, the data also indicate that teachers form a fairly homogenous group in most,
industrialized nations. Students in the United States are more frequently taught by female
teachers who have about the same amount of schooling as their G-7 classmates, although
students in Germany, Japan and Korea are somewhat more likely to be taught by male teachers.
The one difference that stands out is the less developed mentoring and training system for new
teachers in the United States compared to Germany and Japan.

In terms of classroom structure, on average, students in the United States, France, and Germany
spend roughly the same amount of time in school each year, and schools in the United States fall
in the middle range in terms of student/teacher ratios. Schools with large student/teacher
ratios, especially those with high enrollments of poor students, may provide less individualized
attention from teachers, particularly for those students who may require the most assistance.

These distinctions in student, teacher, and classroom characteristics may have implications for
student achievement. Chapter 4 will focus on comparisons between the United States and other
nations of performance on international tests of mathematics, science, and reading.
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Chapter

INTERNATIONAL ELEMENTARY AND SECONDARY EDUCATION

Educational Resources
and Expenditures

Recent years have seen an upsurge of interest in international comparisons of education
expenditures, partly as a result of strong economic competition among nations. Nations want to
ensure that they invest enough resources in their educational systems to create a workforce that
is as well-educated and technologically sophisticated as those of their global competitors. Their
first concern, then, is whether or not they are spending an adequate amount of money on
education relative to the educational investments made by other nations. They measure this
relative investment in education by looking at how countries differ with respect to aggregate
investment in education, spending per student at each level of the education system, and
sources and uses of education funds.

In addition, nations want to ensure that their educational resources are spent wisely and have a
real impact on educational outcomes; that is, that they get enough "bang" for their educational
"buck." Public officials, the media, and educational researchers thus ask whether more money
is needed to produce better student achievement or whether school quality can be improved
through the better use of existing resources. In the United States, debate has raged over the
extent to which education expenditures are related to educational outcomes. In general, the
public believes that money is linked to educational outcomes, although research linking school
expenditures to student outcomes is mixed (Hanushek, 1994 and Hedges, Laine, and
Greenwald, 1994). Regardless of academic findings, however, legislatures, government officials,
and parents hotly debate school budgets.

This debate aside, educational researchers have been working hard in recent years to establish
firm methodologies for improving comparisons of national investments in education across
countries. At first glance this process seems simple and straightforward. However, compiling
accurate and comparable data on international education expenditures turns out to be a
complicated task, because of a variety of comparability problems. A number of problems
affecting the comparability of expenditures for elementary and secondary education were
identified in a recent study for NCES (Barro, 1997; Sherman, 1997). These include:

Differences in the boundaries of elementary and secondary educationIn
several countries, including the United States, Canada, and Australia, elementary and
secondary education generally includes school classes from kindergarten through grade
12. However, "elementary" education in most other developed countries generally begins
at grade 1the first year of compulsory education. At the other end of the spectrum,
countries such as Australia and the United Kingdom have institutions that span the
boundary between upper secondary education and postsecondary education. And
countries such as Germany offer students who have completed their secondary education
the opportunity to take other secondary programs of study in their secondary institutions.
These differences across countries must be taken into account when comparisons of
expenditures for elementary and secondary education are made internationally.
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Differences in functions or activities that are included in elementary and
secondary educationCountries differ considerably in the functions or activities that
are provided through their education systems. In some countries such as the United
States, transportation and pupil support services (e.g., counseling, health services, etc.)
are provided through school systems; in others, such services may be provided by other
national ministries or by local governments. Similarly, in some countries contributions
to retirement systems or expenditures for other fringe benefits are made by school
systems and are included in countries' education expenditures; in other countries, this is
not the case. Again, these differences need to be recognized when comparing education
expenditures across countries.

Differences in the treatment of private expenditures for educationPrivate
funding and provision of education represent important dimensions of elementary and
secondary education in some countries, but less important dimensions in others. In
countries such as the United States, private schools serve about 12 percent of the
nation's elementary and secondary school children; in countries such as Australia the
proportion is even higher, and in others such as Sweden it is quite small. And in
countries like Germany, private firms provide substantial funding for upper secondary
education in the form of apprenticeship training.

Comparability problems can potentially lead to erroneous conclusions about how much money
countries spend on education. Countries that do not include expenditures for retirement or
other fringe benefits because these expenditures are made by the Ministry of Finance or other
government agencies may appear to spend less money on education than countries which
include these expenditures in figures reported to international agencies. Similarly, countries that
do not include expenditures for building maintenance, because these are paid by municipal
governments rather than school authorities, may also under-report expenditures on education.

While the expenditure comparability study referred to above did observe numerous differences
in countries' reporting of education expenditures to international agencies, it also concluded
that these expenditures are generally adequate to make informed judgements about total
spending on education for education and most other countries. The study found that the
strongest comparisons can be made of public expenditures per student and of public and
private expenditures per student and that reasonable comparisons can be made of public
expenditures relative to gross domestic product (GDP). On the other hand, comparisons of
public and private expenditures relative to GDP were found to be more problematic.

How much does the United States spend on education compared to other
major industrialized countries?

These conclusions about the comparability of expenditure data for elementary and secondary
education allow U.S. policymakers to assess how much the United States spends compared to
other countries. There has never been much question that the United States invests heavily in
postsecondary education and that our overall spending for all levels of education combined is
quite high by world standards. However, there has not been agreement about whether the
United States spends more or less than other leading industrialized countries for elementary
and secondary education. Definitive answers depend, however, on the specific measures used to
make international comparisons of education spending.
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The first key indicator of countries' investment in education is expenditures relative to GDP,
defined as education expenditures divided by GDP, where both expenditures and GDP are
expressed in each country's national currency. This indicator is often used as a measure of a
country's "fiscal effort" in support of education, or, put differently, as a country's financial
commitment to education relative to other functions and activities.

The second major indicator used in international comparisons is education expenditures per
student. This indicator is a measure of the quantity of resources that a country devotes
annually, on average, to each student's education. The indicator is calculated by dividing total
expenditures for education in the national currency by the number of full-time-equivalent (FTE)
students enrolled at that education level. The result is then converted to U.S. dollars by
dividing expenditures by the purchasing power parity (PPP) index between that country's
currency and the U.S. dollar.

Expenditures Relative to GDP

Public expenditures for elementary and secondary education averaged about 3.6 percent of GDP
in the G-7 countries in 1993 and about 3.7 percent of GDP in our sample of 12 countries.
However, as seen in figure 3.1, countries' spending ranged from a high of 4.7 percent of GDP in
Sweden to 3.0 percent in Germany, Japan, and Korea.

The addition of expenditures from private sources brought the G-7 average to 3.9 percent of
GDP and the overall country mean to 4.0 percent.' However, Sweden continued to have the
highest' expenditures on education as a share of GDP at 4.7 percent and Japan's spending
remained near the bottom at 3.2 percent, as shown in figure 3.2.

Overall, the United States fell in the middle range in terms of public expenditures for
elementary and secondary education as a percentage of GDP, with a rank of fourth among the
G-7 countries and sixth in the group of 12 countries analyzed. With 3.8 percent of GDP spent
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from public funds on elementary and secondary education, the United States ranked below
Sweden, Canada, Switzerland, France, and the United Kingdom, and above Australia, Italy,
Spain, Germany, Japan, and Korea.

fighte 3.2 Public and private expenditures for.elementary
and secondary education as a percentage of GDP, 1993
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Expenditures Per Student

Public expenditures per pupil averaged about $4,500 in 1993 in the G-7 countries and about
$4,200 per pupil in the 12-country group. Among G-7 countries, expenditures per pupil ranged
from about $5,400 in the United States to about $3,700 in the United Kingdom.. As figure 3.3
shows, the range in per-pupil expenditures among the 12 countries was much widerfrom
about $6,700 in Switzerland to about $1,500 in Korea.

In contrast with expenditures relative to GDP, where the United States ranked in the middle of
the distribution, the United States ranked much higher on expenditures per pupil. With
expenditures of about $5,400 per pupil, the United States ranked first among G-7 countries and
second, behind only Switzerland, in the 12-country group. Expenditures per pupil in the United
States were about 20 percent higher than the G-7 average ($4,516) and nearly 30 percent higher
than the 12-country average ($4,237). The inclusion of expenditures from private sources
produced similar results.

Figure 3.4 demonstrates that in general, there was a positive relationship between countries'
expenditures relative to GDP and their level of spending per pupil for elementary and
secondary education. Among G-7 countries, Canada ranked high on both measures in 1993,
while Germany and Japan were near the bottom of the distribution on them. The United States,
in contrast, ranked first in expenditures per pupil, but was in the middle of the rankings in
expenditures as a percentage of GDP.
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In Sweden and Switzerland, public expenditures as a percentage of GDP and public expenditures
per pupil were both relatively high, compared with the other countries analyzed. France ranked
near the middle of the distribution on both of these measures, while Spain and Korea fell near the
bottom of the group on both expenditures per pupil and expenditures relative to GDP. In
contrast, Japan's expenditures per pupil were in the middle of the distribution, but expenditures
as a percentage of GDP were relatively low, compared with other countries selected.

00 How do expenditures for elementary and secondary education relate to
countries' capacity to support education?

A long-standing concern in school finance has been the association between the ability to pay for
education and education resources. Historically, in the United States, wealthier states and
school districts have spent more on elementary and secondary education than their poorer
, counterparts, largely because of their strong tax bases.

Countries vary substantially in their fiscal capacity to support education, as measured by GDP
per capita. In 1993, GDP per capita in the G-7 countries averaged about $19,400, with a range
from about $24,300 in the United States to around $16,900 in the United Kingdom. The 12-
country average was somewhat lower (about $18,000) and the range considerably widerfrom
the United States at one end to Korea at the other end of the distribution, as seen in figure 3.5.
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Overall, there was some tendency for wealthier countries to spend more per pupil for
elementary and secondary education. Among the G-7 countries, the United States ranked first
in 1993 on both GDP per capita and public expenditures per pupil for elementary and secondary
education. France ranked fourth, and the United Kingdom ranked seventh on both measures;
Cnada and Germany also had relatively similar rankings on both measures. Italy showed a
relatively lower GDP per capita compared to its per-pupil expenditure. However, table 3.5 in
appendix A shows that Italy has a relatively small school-age population compared to the other
G-7 countries. Thus, it makes sense that Italy could have a relatively low GDP per capita and a
relatively high expenditure per pupil.

The correlation between GDP per capita and public expenditure per pupil for all 12 countries is
shown in figure 3.6. The United States and Switzerland had high values on both measures,
Canada and France were in the middle of both distributions, while Spain and Korea were at the
low end of these two distributions. Sweden, like Italy, reported a relatively low GDP per capita
and a relatively high per-pupil expenditure.

In contrast, there tended to be very little relationship between GDP per capita and education
expenditures as a percentage of GDP. Wealthier countries did not consistently spend a higher
proportion of GDP on elementary and secondary education than did poorer countries, as shown
in figure 3.7. This lack of relationship is best illustrated by three countriesthe United States,
Sweden, and Japan. In 1993, the United States had the highest GDP per capita of the 12
countries, but ranked sixth in expenditures as a percentage of GDP. Similarly, Japan ranked third
on GDP per capita, but was tied with Germany and Korea with the lowest public expenditures
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Relationship between GDP per capita and public expenditures for
elementary and secondary education as a percentage of GDP, 1993
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for elementary and secondary education as a percentage of GDP. Sweden, on the other hand,
ranked tenth in GDP per capita, but led the 12 countries in expenditures as a share of GDP.

Do countries with large school-age populations spend more on elementary
and secondary education than countries with smaller school-age populations ?.

Countries with large proportions of school-age children might be expected to spend more on
elementary and secondary education than countries with relatively small school-age cohorts for
a number of reasons. First, a large school-age cohort may create a strong political constituency
in favor of higher educational expenditures (i.e., parents of these children). Relatively large
expenditures will be needed to maintain per-student funding. Even allowing for higher overall
expenditures, a large school-age cohort could result in lower expenditures per pupil, especially
if a country lacks the financial resources to support a large student population.
The education system in most OECD countries begins with elementary education at age 5 or 6
and continues through secondary education for a period of 12 to 13 years. The school-age
cohort would therefore typically consist of children between the ages of 5 and 17 or 18. As
OECD data were not available for enrollment of this age group, the 5-14 age group was used as
a proxy for the school-age population.

Among G-7 countries, children aged 5 to 14 comprised, on average, about 12.5 percent of the
total population in 1993. As depicted in figure 3.8, the cohort ranged in size from 14.4 percent in
the United States to 10.4 percent in Italy. In the wider group of 12 countries, the average size of
the cohort was slightly higher (12.8 percent); the cohort was largest in Korea (16.6 percent) and
smallest again in Italy.
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Ho 3.8 Population age 5 to 14 as'a percentage of total population, 1993
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In G-7 countries there does not appear to be a relationship between either the relative size of the
school-age population and expenditures per student or the size of the school-age population
and expenditures as a percentage to GDP. Although it appears in figure 3.9 that among the 12
countries, the size of the school-age population has a slight negative relationship with
expenditures for elementary and secondary education, this association was not statistically
significant. Figure 3.10 shows some evidence of a slight negative relationship between the size
of the school-age population and per-pupil expenditures.

Relationship between population age 5 to 14 and public expenditures
as a percentage of GDP for elementary and secondary education, 1993
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SOURCE Organization for Economic Cooperation and Development, Education at a Glance: OECD Indicators, 1996

How does the United States compare with other countries in the proportion
of total public expenditures spent on elementary and secondary education?

At all government levels in industrialized countries, there is strong competition for public funds
to support a broad range of programs and services. The proportion of public funds spent on
elementary and secondary education therefore provides some measure of the importance a
country attaches to education, compared with other goods and services. It must be recognized,
of course, that variations in public expenditures for education as a proportion of total public
expenditures may reflect differences in the way countries finance education and the relative size
of the public sector. However, the measure still provides a useful perspective on the value a
country places on education, relative to the competing demands of other functions such as
health, social security, and transportation and the level of spending for defense and national
security. The analysis that follows examines this issue by exploring public expenditures for
elementary and secondary education as a proportion of total public expenditures.

In 1993, expenditures for elementary and secondary education averaged about 7.9 percent of

total public expenditures in the G-7 countries. The United States devoted the highest share of
public expenditures to elementary and secondary education at 10.1 percent, while Italy and
Germany spent the lowest share at 6.2 percent. The share averaged about 8.9 percent for the
broader group of 12 countries shown in figure 3.11, and the range was considerably wider
from 14.5 percent in Korea to 6.2 percent in Italy and Germany.

The share of public expenditures spent on elementary and secondary education was not
associated with expenditures per pupil or with expenditures as a percentage of GDP either in
the G-7 countries or in the group of 12 countries. This lack of relationship is seen in the
relatively random distribution of countries in figures 3.12 and 3.13.
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The lack of relationship between the share of public expenditures spent on elementary and
secondary education and the other two measures of investment in education is best exemplified
in the 12 countries by Korea and Sweden. Korea, on the one hand, spent the highest share of
public expenditures on elementary and secondary education, but had the lowest expenditures
per pupil and was tied with Germany and Japan for the lowest expenditure as a percentage of
GDP. Sweden, on the other hand, spent a relatively low share of public expenditures on
elementary and secondary education, but spent the highest share of GDP on education and
reported the third highest expenditures per pupil of the 12 countries analyzed.
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GIWhat factors may explain the share of public expenditures countries spend on
elementary and secondary education?

Among G-7 countries, the share of public expenditures spent on elementary and secondary
education shows some evidence of a positive association with a country's wealth, as measured by
GDP per capita, but seems to be more strongly related to the size of its school-age population.
The United States reported the highest value of the G-7 countries on all three measures while
Germany and Italy had very low values on these three measures (see figure 3.14 and 3.15).

For the 12-country group, however, the share of public expenditures spent on elementary and
secondary education is positively associated with the size of the school-age population (figure
3.15), but not with GDP per capita (figure 3.14). Korea's values on these measures highlight the
point. In 1993, Korea devoted the highest share of public expenditures to elementary and
secondary education of the 12 countries and also had the largest school-age cohort proportion.
However, GDP per capita in Korea was the lowest of the 12 countries.
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How are education expenditures used in different countries? What do
countries purchase with their expenditures for education?

Teachers and other school staff represent the largest component of education expenditures in all
countries for which data are available. In 1993, the share of current educational expenditures'
spent on staff compensation in public and private elementary and secondary schools averaged
about 82.4 percent in G-7 countries and about 81.1 percent in the 12-country group. However, the
range among countries was fairly largefrom 91.5 percent in Italy to 72.7 percent in the United
Kingdom and 62.9 percent in Sweden, as seen in figure 3.16. Staff compensation includes both
salary and non-salary compensation, such as health care benefits and retirement funds.

The United States fell toward the lower end of the distribution on the percentage of current
expenditures spent on staff compensation compared both with other G-7 countries and with the
12-country group. Spending just under 80 percent on staff compensation, the United States
ranked below all other G-7 countries except France and the United Kingdom and below 7 of the
11 other countries in the larger group. Only France, Australia, the United Kingdom, and
Sweden devoted a smaller percentage of current educational expenditures to staff compensation.

One explanation for the relatively small percentage of expenditures spent on compensation in
the United States is that other expenditures include purchased services, some of which involve
compensation of staff not directly employed by local schools. One function commonly
contracted out in the United States is student transportation. School districts may employ
private contractors to take students to and from schools. School building maintenance and food
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2"Current expenditures" is a different measure from "total public expenditures" shown in the previous five graphs. Current expenditures represent educational goods and services whose life span

should not, in theory, exceed the current year, such as salaries, supplies, scholarships, minor repairs and maintenance, and administration. Total public expenditures include current expenditures

plus capital expenditures, which include buildings, major repairs, major equipment, and vehicles.
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services fall into this area as well; and in some school districts, counseling and other student
support services may, on rare occasions, be provided under contract by private companies.

How much do countries spend per pupil on staff compensation?

Expenditures per pupil for staff compensation provide a measure of the amount spent for each
student on staff resources. They do not measure individual teacher compensation, since that
is a function of staff compensation per pupil, pupil/staff ratios, and the percentage of staff
who are teachers.

In 1993, expenditures for staff compensation averaged about $3,500 per pupil in G-7 countries
and just under $3,100 per pupil in 11 of the 12 countries for which data were available.' The
range in G-7 countries extended from about $4,300 in Italy to about $2,700 in the United
Kingdom; among the 11 countries shown in figure 3.17, Italy again led the group and Korea was
at the bottom of the distribution, spending about $1,350 per pupil (see figure 3.17).
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What intensity of staff resources is provided to children in
elementary and secondary schools?

Pupil/teacher ratios are a basic measure of the intensity of services provided to children in
schools. While pupil/teacher ratios do not provide a measure of average class size, since they
are just ratios and schools employ other teachers outside the classroom to provide services to
pupils, they do provide a measure of the access that students have to teachers.'

3Expenditures for staff compensation include data for all countries except Switzerland.
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uniform within countries, or, put differently, whether resource levels in schools in one
geographical region are similar to those in schools in other regions.

The observation of differences in resources across geographical areas within an individual
country does not necessarily mean, however, that resources are distributed "inequitably," since
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SOURCE Organization for Economic Cooperation and Development. Unpublished data. 1997.

variation in resources may be due to a variety of factors. On the one hand, large variations in
resources may be the result of differences in the capacity of local or regional governments to
support education and may, in fact, represent real differences in educational opportunities
available to children within a country. On the other hand, resource disparities may be an
intended effect of government policies that provide additional resources to regions with large
concentrations of poor or disadvantaged students to help meet their educational needs. In still
other cases, resource disparities among geographical units may simply be an artifact of
countries' geographical conditions.

To provide some perspective on the question of geographic variation in educational resources
within countries, we draw on developmental work conducted for the OECD on regional
resource disparities indicators (Sherman, 1996). As part of this work, indicators of regional
disparities were developed for two resource measures: expenditures per pupil and
pupil/teacher ratios. The regions used in the indicators were the equivalent of American states
in federal countries (i.e., states and territories in Australia, provinces and territories in Canada,
Lander in Germany, and cantons in Switzerland) and major administrative units in non-federal
countries (regions and academies in France, regioni in Italy, doh in Korea, comunidades
autonomos in Spain, and Lan in Sweden).
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In the six countries for which regional data were available (shown in figure 3.20), the presence of
regional variations in expenditures per pupil differed across countries. At one end of the
spectrum were France and Sweden, which demonstrated relatively small variation in per-pupil
expenditures among regional units. Australia, Canada, and France showed similar levels of
variation as Sweden, while Switzerland and the United States showed the largest variation in
expenditures per pupil across regions. The statistical measure used for the indicator was the
coefficient of variation, a basic statistic that measures the amount of dispersion around the mean
in a distribution.'

Countries also differed regarding the extent of inter-regional variation in pupil/teacher ratios,
although the coefficients of variation for most countries tended to be smaller than those for
expenditures per pupil. For the 10 countries for which regional data on pupil/teacher ratios
were available (shown in figure 3.21), the variation in pupil/teacher ratios within countries was
highest in Switzerland, Korea, and the United States and lowest in France and Sweden. Inter-
regional variation of pupil/teacher ratios was in the middle range for Australia, Germany,
Canada, Italy, and Spain.

In contrast with expenditures per pupil, there does not appear to be any relationship between
either a country's wealth or its level of spending and the level of inter-regional variation in
pupil/teacher ratios (figures 3.22 and 3.23). Although Switzerland and the United States,
wealthy countries with relatively high expenditures, had high levels of inter-regional variation
in pupil/teacher ratios, so did Korea with the lowest values on both GDP per capita and
expenditures per pupil. Other factors besides national wealth and a country's average level of

025

S . .
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United States Switzerland Canada Australia France

NOTE Data are unavailable for Germany, Italy, Japan, Korea, Spain. and the United Kingdom.

ISOURCE Organization for Economic Cooperation and Development, Unpublished data, 1997.

Sweden

5Specifically, the indicator is calculated by dividing the standard deviation by the mean of the distribution; higher coefficients of variation are associated with greater "disparity" in education

resources. Regional variation is not directly related to the number of regions, as the number of regions in the countries portrayed in figure 3.20 are as follows: United States-51, Switzerland-26,

Canada-12, Australia-8, France-22, and Sweden-24.
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j111 3.21 Regional variation in pupil/teacher ratios in
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Germany-16. Canada-12, Italy-20, Spain-18, United States-51, Korea-15, and Switzerland-26.
Data are unavailable for Japan and the United Kingdom.

Organization for Economic Cooperation and Development, Unpublished data, 1997.

spending for education are related to the amount of variation in resources available to pupils in
different parts of a country.

Where do the public funds for education come from

The preceding discussion focused primarily on the resources available to pupils in elementary
and secondary education in different countries, not on the sources of funding for education.
Public education funding is provided at different government levels in the countries included in
this report. Some countries finance elementary and secondary education mainly at the national
level, while others rely more heavily on regional or local governments. These differences in the
sources of funding for education are examined below.
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For the 10 countries for which data on public sources of funding for education were available, an
average of just over one-fourth (27 percent) of the funding came from central governments.
Another one-fourth (26 percent) came from local governments, and just under half the funding (46
percent) came from regional sources (the equivalent of state governments in the United States).
The picture is, however, very different for federal and non-federal countries. In the five federal
countries (Australia, Canada, Germany, Switzerland, and the United States), funding from central
governments represented about 9 percent of the total in.1993, compared with 46 percent in the five
non-federal countries (France, Italy, Japan, Spain, and the United Kingdom). In contrast, regional
governments represented the primary source of funding in federal governments, providing over
63 percent of school revenues, but represented a less important source of funding in non-federal
countries (about 29 percent of total funds). Finally, local governments provided about one-fourth
of total funds for education in both federal and non-federal countries.

Even within these two groups of countries, there are some noteworthy differences in sources of
funds for elementary and secondary education (as shown in figure 3.24). Among the federal
countries, Australia stands out in terms of the share of funding it receives from central
government sources, with the Commonwealth government in Australia providing about one-
fourth of total funds. The regional-local balance in funding tilts more heavily in the regional
direction in Australia, Canada, and Germany, but more balanced between regional and local
governments in Switzerland and the United States. Of the five federal countries, the regional
share in 1993 was lowest in the United States, with 48 percent of total revenues from state
governments, and only slightly higher in Switzerland at 53 percent of total funds.

Among the non-federal countries, the United Kingdom stood out with its small share of funds
from central government sources (7.5 percent) and its large share of funds from local sources (92.5
percent). Japan also had a smaller share of funds from central government sources (24.1 percent),
but a large share of funding from regional sources (76 percent).8 Finally, Spain was unusual in its
relatively close balance in funds from central and regional sources (41 and 53 percent,
respectively). This balance may reflect Spain's movement toward a more decentralized system of
education governance, with regional governments called "autonomous communities" taking on
responsibilities for education that were formerly carried out by the national ministry of education.

Do countries that finance a higher proportion of education expenditures from
local sources exhibit greater geographic variation in education resources than
countries with greater financing from national and regional sources?

In debates about school finance, it is frequently assumed that more localized funding of
education results in more geographical variation in education resources than funding systems
that rely more heavily on more centralized revenues. The data available to examine this issue
are quite limited. However, a preliminary review of the relationship between the share of
funding from local sources and inter-regional variation in pupil/teacher ratios in eight countries
(Australia, Canada, France, Germany, Italy, Spain, Switzerland, and the United States) provides
some support for this position (see figure 3.25).

For example, both the United States and Switzerland report a relatively large proportion of
education funding from local sources (44 and 43 percent, respectively) and also report the
largest variation in student/teacher ratios. Conversely, France reported one of the smallest
interregional variations in student/teacher ratios and also had a relatively low proportion of

6Gentral governments in many OECD countries, including Japan, often provide general-purpose revenue sharing funds to regional or local governments, which then get counted as regional or local
sources of funding for education.
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I

Funding source

Central Regional Local

Australia 25 0 75 0 0 0

Canada 3.5 63.9 32.6

France 75.7 11.3 13.0

Germany 3.5 76.9 19.6

Italy 83.1 3.6 13.2

Japan 24.1 75.9 0.0

Spain 40.9 53 6.1

Switzerland 3.7 53.2 43.1

United Kingdom 7.5 0.0 92.5

United States 7.9 47.7 44.3

NOTE I Data are unavailable for Korea and Sweden.

SOURCE I Organization for Economic Cooperation and Development, Education at a Glance: OECD Indicators, 1996

gt11:: 3.25
Relationship between the share of public expenditures from
local sources and regional variation in pupil/teacher ratios in
public elementary and secondary schools, 1993
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funding (13 percent) from the local level; over three-quarters of educational funding come from
national sources in France. There are exceptions, however; Spain reports the least amount of
funding from local sources (6 percent), yet has a relatively higher amount of variation in
student/teacher ratios. Spain does, however, distribute the majority of educational funding
through regional sources (53 percent) rather than national sources.

It should of course be noted that other factors (the number of regions within countries,
differences in the size and wealth of regions, as well as the specifics of countries' finance
arrangements) would be expected to have a significant influence on the amount of inter-regional
resource variation observed within countries. Nonetheless, the finding presented here provides
at least preliminary support for the position that more centralized funding of education may be
associated with smaller resource inequalities across geographical areas within countries.

Conclusion

An overall assessment of the United States' investment in elementary and secondary education
depends, in part, on the measure of spending used in the comparisons. When judged based on
public spending relative to GDP, the United States falls in the middle of the rankings, both in
relation to other G-7 nations and to the group of 12 countries reviewed in this study. Based on
expenditures per pupil, however, the United States ranks highest among the G-7 countries and
second only to Switzerland in the larger group.

In general, wealthier countries like the United States tend to spend more per pupil for
elementary and secondary education than poorer countries, but they do not consistently devote
a higher proportion of their national wealth to school spending. A phenomenon that has been
observed domestically appears to occur internationally as well: wealthy countries can spend at
relatively high levels per pupil without taxing themselves as heavily as poor countries. Their
resource bases are sufficiently large to sustain high levels of spending per pupil with relatively
modest levels of fiscal effort.

A third measure of a country's commitment to elementary and secondary education is the
proportion of total public expenditures spent on elementary and secondary education. As with
expenditures per pupil, the United States appears to rank relatively high on this measure of
education spendinghighest among G-7 countries and behind only Switzerland and Korea
among the group of 12 countries. The share of public expenditures countries devote to
elementary and secondary education does not, however, appear to be related to a country's
wealth, but does appear to be related to the size of its school-age population. Countries like the
United States and Korea, with relatively large school-age populations, tend to spend a higher
proportion of public expenditures on elementary and secondary education than countries like
Italy and Germany, which have relatively few children of school age. However, other factors not
examined in this report also need to be taken into account to explain a country's share of public
spending on elementary and secondary education.

Although overall spending levels for education are of paramount interest to policy makers, the
way school funds are used has taken on increasing importance in recent years. This study
examined a number of indicators that are typically used to compare countries on this dimension
of education, including the share of current expenditures spent on teacher and staff
compensation, overall levels of teacher and staff compensation, and pupil/teacher ratios.



INTERNATIONAL ELEMENTARY AND SECONDARY EDUCATION

Overall, the United States compares favorably with other countries on one'of these measures
expenditures per pupil for staff compensationbut less favorably on two otherspupil/teacher
ratios and the share of current expenditures spent on staff compensation. On expenditures per
pupil for staff compensation, the United States ranked third, behind only Italy and Canada; on
pupil/teacher ratios, the United States ranked eighth, behind Italy, Sweden, Switzerland, France,
Australia, Spain, and Japan. The United States also ranked eighth in the distribution of the
percentage of current expenditures spent on staff compensation. However, in contrast with other
countries, the United States tends to contract out many services that would be provided by
school systems elsewhere. Although a large majority of expenditures for contracted services are
for staff compensation; they do not get accounted for as such in school systems' financial records.

In addition to overall spending for education and the use of school funds, policy makers have
had a long-standing interest in differences in spending levels across geographical areas and
among different groups in society. This report provided some perspective on the issue of
spending disparities through its review of two indicators of regional variation in school
resourcesexpenditures per pupil and pupil/teacher ratios. States and their equivalents in
other countries were the regional units used in this analysis for federal countries; large political
or administrative units were used for this purpose in non-federal countries.

Compared with the other countries in this study, the United States showed relatively large
variation in both expenditures per pupil and pupil/teacher ratios across states. Variation on
both of these measures was in the middle range in Australia and Canada and relatively low in
France and Sweden. Although a variety of factors may contribute to differences in inter-regional
variation in expenditures and pupil/teacher ratios across countries, one factor that appears
particularly noteworthy is the share of spending from central versus local sources.

In the eight countries for which data were available, a higher proportion of education funding
from local sources was associated with higher inter-regional variation in pupil-teacher ratios.
While hardly conclusive, this finding is consistent with the domestic school financial literature,
which generally finds greater disparity in expenditures per pupil in states with higher shares of
funding from state sources (Odden & Picus, 1992).
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Chapter Student Achievement

This chapter examines ways to compare U.S. student achievement with that of other countries.
Specifically, direct comparisons will be made of student achievement in mathematics, science,
and reading at different ages or grade levels across a number of countries.

As a measure of what students learn in school, student achievement is of great interest to
educational researchers and national policy makers, because it is so closely correlated with the
productive skills students eventually bring to the labor market (U.S. Department of Education,
NCES, 1996a). Countries that can build a highly literate and technologically skilled workforce
will possess a competitive advantage in the global marketplace. Thus, international comparisons
of student achievement are a way to evaluate nations' competitive outlook. They aid policy
makers in setting realistic expectations for schools and in monitoring school quality.

Of course, student achievement is influenced by the resources invested in students within
national educational systems, defined as educational "inputs" in the first two chapters of this
report. For example, the number of hours spent in school, the amount of homework assigned,
the home environment, the quality of curricula and classroom practices can all affect levels of
student achievement. Comparing the impact that these "investment decisions" have on student
achievement around the world provides national policy makers with valuable information about
educational variables that could be modified to maximize student achievement.

Available data allow us to measure achievement in mathematics, science, and reading in two
basic ways. The first method simply compares achievement of students in the same age groups,
among various countries, as measured by scale scores, which are the average percentage of
questions students have answered correctly. Most available data in this category measure
achievement at both the fourth- and ninth-grade level, although sometimes achievement is
reported by age (usually ages nine and fourteen) rather than by grade level. The second way of
comparing achievement is to examine changes in test scores between two educational grade
levels as a way of gauging the relative progress students make. The possible correlation between
these two types of achievement measures is also explored.

This chapter also examines the issue of gender gaps in educational achievement as a way of
measuring the gender equity of national educational systems. These data shed light on whether
or not gender gaps exist in each country and whether they are more prevalent in certain countries
than others. In addition, they illuminate whether gender differences have changed over time,
and whether they are larger in some age groups and some subject areas than others.

Finally, characteristics of both home life and school that support achievement will be examined.
Students in all countries spend most of their time either at home and or at school, each providing
different motivators and obstacles to learning. Students' home lives can provide various degrees
of support and encouragement toward education, just as different structures and processes of
schooling can allow for different opportunities and expectations for young people.
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This chapter analyzes data from three primary sources to provide a comparative picture of
student achievement in the United States and other countries. The source used most frequently
is the Third International Mathematics and Science Study (TIMSS), which was conducted by the
International Association for the Evaluation of Educational Achievement (IEA) during the 1995
school year. The main purpose of TIMSS was to investigate national educational policies,
practices, and outcomes in order to enhance mathematics and science learning within and across
systems of education. Toward this end, TIMSS tested the mathematics and science knowledge
of a half-million students from 41 nations at five different grade levels.

Of the G-7 countries, only Italy does not have TIMSS data for the eighth-grade level. Several
countries did not participate in TIMSS at the 4th- or 12th-grade level. In addition, TIMSS results
are presented for England, rather than for the United Kingdom, since Northern Ireland and
Wales did not participate in the test, and Scotland did not satisfy the sampling guidelines for
participation in the TIMSS.

The International Assessment of Educational Progress (IAEP) represents the second major source
of data for this report. In 1990-91, a total of 20 countries used this international examination to
assess the mathematics and science achievement of 13-year-old students, and 14 of the 20
countries used the IAEP to assess the achievement of 9-year-olds in these same subjects.
Although these data are not as current as the TIMSS data, they allow us to compare scores of two
different age groups. In addition, the relative standing of the United States in the 1995 TIMSS
assessment can be broadly compared to the U.S. standing in 1991. Since the two surveys had
some substantive and methodological differences and sampled different sets of countries, specific
comparisons between countries over time cannot be made. However, general and tentative
conclusions about changes in the relative position of specific countries can be drawn.

Finally, the reading data presented come from the IEA Reading Literacy Study, conducted
during the 1990-91 school year. This study describes the literacy profiles of 9- and 14-year-olds,
as well as their reading habits, and the home, school, and societal factors associated with reading.

How do students in the United States compare with their
international counterparts in science?

The performance of U.S. students relative to other countries varied, depending on grade level.
U.S. students performed relatively well at the fourth-grade level, about average at the eighth-
grade level, and below average at the twelfth-grade level.' At the eighth-grade level, scale scores
ranged from 571 in Japan to 498 in France. For the 11 countries shown in figure 4.1, the average
score in science was about 536; the United States score of 534 was roughly equivalent to this
international mean. Four other countries (Sweden, Canada, Germany and Australia) had scores
roughly equivalent to that of the United States,' while three significantly outperformed the
United States (Japan, Korea, and England). Fewer countries participated in TIMSS at the fourth-
grade level; scores ranged from 549 in Canada to 597 in Korea for the six countries with available
data included here. At 565, U.S. fourth-graders scored higher than fourth-graders in England
and Canada and scored similarly to fourth-graders in Japan and Australia. Only Korean fourth-
graders outperformed U.S. fourth-graders in science. Seven of the referenced countries
participated in TIMSS at the end of secondary school. Scores for these older students ranged
from 475 in Italy to 559 in Sweden, with an average score of 512 for these seven countries. The

1To be more precise, the last grade in secondary school was tested. In the United States, this corresponded to grade 12, but other grades were tested in other countries.

2When we analyzed all 41 countries tested, the U.S. eighth-graders scared slightly above the international average of 527.
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the grade 12 level for Japan, Korea, England, Germany and Spain.

lEA's Third International Mathematics and Science Study, Science Achievement in the Middle School Years,
and Science Achievement in the Primary School Years, 1996. and Mathematics and Science Achievement
in the Final Year of Secondary School, 1998.

United States' score of 480 fell below this average and below the scores of Australia, Canada,
Sweden, and Switzerland; however, it was at the same level as in France and Italy.

The 1994 science data showing U.S. students achieving at a level as high or higher than that of
their international peers in these countries at grades 4 and 8 suggest a slight improvement over
the relative performance of U.S. students in 1991. For example, in 1994, U.S. 13-year-olds
performed right at, or slightly above, the international average, while in 1991 they performed at
or slightly below the average. Figure 4.2 shows the percentage of IAEP science questions
answered correctly in 1991 at age 9 in five countries and 13 for students in seven countries in
1991. At age nine, U.S. students were competitive, outperformed only by Korea of the countries
depicted in figure 4.2 and performing similarly to Canada and England. The average percent of
questions answered correctly by 9-year-olds in the U.S. was 65, roughly equivalent to the mean
of 64 for the five countries shown.

At age 13, however, the performance of students in the United States in 1994 seemed to slip
relative to that of students in other countries in 1991. Thirteen-year-olds in the United States
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* Indicates that difference from the United States is significant

Data are unavailable at age 9 for Switzerland, France Australia Germany Italy Sweden and the United
Kingdom and at age 13 for Australia, Germany, Italy, Sweden and the United Kingdom

Educational Testing Service, International Assessment of Educational Progress Learning Science 1991

answered an average of 67 percent of science questions correctly, slightly below the seven-
country average of 71 percent.

How do students in the United States compare with their
international counterparts in mathematics?

Overall, U.S. students did not perform as well in mathematics as their peers in many other
industrialized nations, particularly at the upper grade levels. Only six of the focus countries other
than the United States participated in TIMSS at the end of secondary school level. Five of them
outperformed U.S. 12th-graders, and Italy's scores were similar to those of the United States.

In mathematics in 1994, eighth-grade students in the United States, on average, also performed at
a lower level than their peers in many other countries. Of the 11 countries shown in figure 4.3,
the United States had a scale score of 500, well below the 11-country average of 534? Spain,
England, and Germany had scores similar to those of the United States, while the other countries

3When we analyzed all 41 countries tested, the U.S. eighth-graders also scored below the international average of 527.
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figure 4.3 Achiexiement in mathematics at grades 4, 8, and 12, 1995

700
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Korea Japan Switzerland France Australia Canada Sweden
Country
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NOTE

SOURCE

Indicates that difference from the United States is significant.

Data are unavailable at grade 4 for Switzerland, France, Sweden, Germany. Spain, and Italy: at grade 8 for
Italy: and at grade 12 for Korea, Japan, Germany, England. and Spain.

lEA's Third International Mathematics and Science Study. Mathematics Achievement in the Middle School
Years,and Mathematics Achievement in the Primary School Years, 1996. and Mathematics and Science
Achievement in the Final Year of Secondary School, 1998.

pictured in figure 4.3 scored significantly higher. At the fourth-grade level, scores ranged from
513 in England to 611 in Korea. U.S. fourth-graders scored higher than fourth-graders in England
and Canada, similarly to those in Australia, and lower than those in Korea and Japan.

Data from the IAEP survey conducted in 1991 paint a similar picture (figure 4.4). At age nine,
students in the United States answered 58 percent of all questions correctly. Students in the
United States performed similarly to those in England and Canada, but less well than those in
Spain and Korea. Korean students scored the highest of those in any nation surveyed, answering
75 percent of mathematics questions correctly on average. At age 13, students in the United States
answered 55 percent of questions correctly on average, about 8 percentage points below the average
of students in the other countries shown. Once again, Korea's scores were high, averaging 73
percent, as were those of students from Switzerland, with average scores of 71 percent.

Overall, available data suggest that students in the United States performed on par with or
below most of their international counterparts in mathematics at both ages 9 and 13. Moreover,
they showed little improvement in performance between 1991 and 1994.
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Percentage of mathematics questions
answered correctly at age 9 and 13, 1991
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Data are unavailable at age 9 for Switzerland. France, Australia, Germany, Italy, Japan, and Sweden: and at
age 13 for Australia, Germany, Italy, Japan and Sweden.

Educational Testing Service. International Assessment of Educational Progress,
Learning Mathematics. 1991.

How do students in the United States compare with their
international counterparts in reading?

In 1991, fourth-grade students in the United States excelled in reading, scoring roughly 29 points
over the mean score for students in the eight countries presented in figure 4.5. Scores of U.S.
students were comparable to those of students in Sweden, and higher than those of students
from the other countries presented.

Students in the United States continued to show high levels of reading literacy in ninth grade, as
evidenced by the 1991 IEA data, although their relative performance compared to this set of
countries was not as high as that of their fourth-grade counterparts. Scores of students in the
United States were roughly equivalent to those of students in France, Sweden, Switzerland, the
former West and East Germany, and Canada and higher than those of students in Italy and
Spain. Students in Spain scored lower in reading than those in all the countries for which data
are presented at the 9th-grade level.
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U S Department of Education National Center for Education Statistics, Reading Literacy in the United
States Findings from the IER Literacy Study 1996

It is interesting to note that in none of the G-7 nations did students perform significantly above
the others in all three of the academic disciplines analyzed. The only country that achieved a
high relative standing in all three subject areas was Switzerland and even there, the 4th-grade
reading scores were no higher than average. Similarly, no G-7 country was significantly below
the average in achievement in all three subject areas. Spain was the only country to score
significantly below the international average in mathematics, science, and reading.

yr
.

How does achievement among boys and girls in the United States
compare to that in other countries?

Traditionally, females have not usually had the same opportunities to enter the labor force and
compete successfully with males and have been paid lower wages. Gender gaps in education are
a continuing concern in attempting to eradicate these differences. This section examines the
relative achievement of boys and girls around the world in mathematics, science, and reading.
These relationships are examined in four ways: a comparison of the achievement of boys and girls
across countries; a comparison of the gap in achievement scores between girls and boys within
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individual countries; an analysis of changes in the size of these gaps at different educational levels;

and an exploration of differential student attitudes about gender and participation in mathematics
and science and the possible influence of those attitudes on achievement.

In general, the relative standing of boys and girls in different countries was consistent with the
relative standing of all students. In the case of the United States, this means that compared to
boys and girls in other countries, U.S. boys and girls performed at a higher level in reading,
slightly above the average in science, and at a lower level in mathematics. The data also
demonstrate that, in general, there was more variation among boys and girls across countries
than between boys and girls within a single country. This finding holds true across all subjects
and ages. Finally, it is interesting to note that in nearly every country where gender gaps
existed, they favored boys in mathematics and science and girls in reading.

In 1995, all countries showed significant gender gaps in science at grade 12, 8 out of 11 countries
showed significant gender gaps at grade 8, and 4 out of 6 countries showed significant gaps atgrade
4 (figure 4.6). On average, among these first eight countries, eighth-grade boys scored about 7 points
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lEA's Third International Mathematics and Science Study, Science Achievement in the Middle School Years
and Science Achievement in the Primary School Years, 1996, and Mathematics and Science Achievement
in the Final Year of Secondary School, 1998.
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higher than eighth-grade girls in science. In mathematics, 6 out of 7 countries showed significant
gender differences at grade 12, but only Korea and Spain showed significant differences at the
eighth-grade level and only Korea and Japan at the fourth-grade level (figure 4.7). The United States
did not show a significant gender gap in mathematics at any grade or in science at 8th grade.

While there was a great deal of variation in the size of the gender gap in mathematics and science
among countries, there did not appear to be any relationship between the size of this gap for
individual countries and their relative academic achievement rankings, as illustrated in figure 4.8.
For example, Korea and Spain showed two of the largest gender gaps in science at grade 8.
However, Korea had relatively high science achievement, while Spain's was much lower.
Conversely, while both the United States and Switzerland reported no gender gap in mathematics,
students in Switzerland scored an average of 45 points higher than U.S. students in mathematics.

As stated earlier, in nearly every nation studied in 1991 in which gender gaps in reading existed,
they favored girls rather than boys. At age nine, Sweden and the former East Germany's girls
scored significantly higher than boys in reading (13 and 19 points, respectively) while the
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lEA's Third International Mathematics and Science Study. Mathematics
Acheivement in the Middle School Years, 1996.

remaining seven countries analyzed showed no significant difference in achievement. At age 14,
girls scored an average of 8 points higher in reading than boys, although only Canada and
Sweden showed statistically significant gender gaps (21 and 15 points, respectively) (figure 4.9).

Another interesting point in the study of gender differences is how students feel about the
importance of mathematics and science education across countries. The 1991 IAEP survey asked
13-year-olds in seven countries whether they thought that the study of mathematics and science

was "equally appropriate" for boys and girls (figure 4.10). With the exception of Korea, between
90 and 100 percent of students in all countries responded affirmatively. In Korea, 62 percent of
students thought mathematics was equally appropriate for boys and girls, and 56 percent
thought the same of science. In contrast, in England, Canada, and Spain, between 96 and 97

percent of students felt that both mathematics and science education was equally appropriate for

both genders.

There is little evidence to suggest a correlation between students' attitudes about the importance
of mathematics and science education for both genders and overall achievement in those subjects.
While 56 percent of students in Korea repOrted that they felt that mathematics education was
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Evaluation of Educational Achievement, 1992.

equally important for boys and girls, 13-year-old Korean girls still scored higher in mathematics
than girls in any other country, and as well as or better than boys in most countries' There is also
no relationship between attitude and the size of the gender gap within countries.

GoWhat characteristics of the home environment support achievement in
schools in the United States and abroad?

There are several aspects of students' home life that may have some impact on their educational
performance. For example, one might expect that students who have greater access to
information resources and technology, more highly educated parents, or more schooling at an
early age would achieve at a higher level than those who do not. Clearly, home influences play
a critical role in the education of any child, but which home characteristics are associated with
achievement in different countries? This section examines one characteristictime spent on
homeworkthat may be correlated with student achievement for which comparative
international data are available. Homework is analyzed in two ways: the amount of time spent
on homework, both overall and on specific subjects, and the amount of assistance received on
homework. Assistance received is measured as the percentage of students who reported
receiving some help on homework assignments.

4 See supplemental tables 4.20 and 4.21
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Attitudes about gender at age 13, mathematics and science, 1991
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As displayed in figure 4.11, eighth-grade students in the United States in 1994 spent an average
of 2.3 hours per night on homework and studying for all subjects combined. The U.S. figure fell
slightly below the 10-country average of 2.5 hours per night, and was lower than the figure for
Spain (3.6 hours per night), France (2.7), Switzerland (2.7), and Korea (2.5). U.S. eighth-graders
spent more time on homework than their peers in Australia and Germany, where students spent
about 2 hours per night, while students in Japan, Sweden, and Canada all spent roughly the
same amount of time on homework as did U.S students.

While there is considerable variation in the amount of time students spent on homework across
countries, there does not seem to be a correlation between time spent on homework and
achievement. In mathematics, students spent anywhere from .6 hour (Germany) to 1.2 hours
(Spain) per night on homework in 1994. U.S. students spent an average of .8 hour per night on
mathematics homework, roughly equal to the 10-country mean, yet they were near the bottom
of these countries in mathematics achievement. Mathematics students in the two highest
achieving countries, Korea and Japan, both averaged the same amount of time spent on
homework as those in the United States, while students from Spain spent larger amounts of time
on homework and scored lower.'
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Time spent on homework and achievement in science at grade 8, 1994
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International Association for the Evaluation of Educational Achievement lEA' Third International
Mathematics and Science Study, Science Achievement in the Middle School Years, 1996.

In general, U.S. eighth-grade students who reported spending one hour per night or less on
homework averaged a scale score of 512 in science. This was considerably lower than the
average score for students who spent one to two hours per night on homework (534), two to
three hours per night (540), or more than three hours per night (533). There was no significant
difference in achievement among students who reported spending one to less than two hours
per night on homework, compared with those reporting spending more than three hours per
night. Roughly 42 percent of U.S. students spent from one to less than two hours per night on
homework in all subjects. Seventeen percent reported spending between two and three hours
per night, and 24 percent said they spent more than three hours per night on homework.'

An analysis of data from 1991 shows that students in the United States received more help with
homework than students in most other nations. In mathematics, more students in the United
States received help on homework than in five'of the six other countries studied.. In science,
only Spain reported a larger percentage of students receiving assistance with homework.

It might be assumed that assistance with homework activities is a positive influence on student
learning, but the data do not support this theory. In science, about 47 percent of students in
seven countries reported receiving some help on homework assignments. In the United States,
53 percent of students reported receiving help. However, there was no significant relationship
between achievement between countries in which more students received help compared and
those in which fewer did.

7 See supplemental table 4.23. 60
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In mathematics, as well, receiving more assistance in homework was not related to higher
achievement, as shown in figure 4.13. On average, 59 percent of students across the eight
countries studied reported receiving help on homework. The four countries reporting the lowest
percentage of students receiving help (Italy, Switzerland, Korea, and France) averaged six
percentage points higher in student achievement, as measured by test scores (with score averages
of 60 to 66), than the four countries with the highest percentages of students receiving help.

What are the common characteristics of schools across nations
that support student achievement, and how does the United States compare
to other countries in this respect?

This section analyzes two of the educational characteristics that are frequently mentioned as
having a large influence on student achievement around the world: time invested in education
and the methods of classroom instruction used in schools.

Chapter 1 outlined the number of hours spent in school per year in each of the focus countries.
Recall that in 1994, 14-year-old students received over 1,000 hours of instructional time in France
and Italy, between 900 and 1,000 hours in the United States, Germany, and Spain, and just over
800 hours in Sweden. There does not appear to be a direct correlation between time spent in
school and mathematics and science achievement. U.S. scores in science were slightly above an
11-country average, comparable to those in Germany and Sweden, and higher than those in
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Switzerland received 152 minutes per week, one of the lowest amounts of instructional time in
any country. While U.S. eighth-graders scored slightly higher than eighth-graders in
Switzerland, no strong overall correlation between the amount of science instruction and science
scores existed. Students in Korea, with one of the highest average country science scores,
received about 189 minutes of science instruction per week, well below that of the United States.

Students in Switzerland received the most instruction of any nation in mathematics at 251 minutes
per week as demonstrated in figure 4.14. Students in the United States ranked in the middle in this
category, receiving 228 minutes per week of instructionroughly equal to the seven-country average
of 220 minutes per week. Switzerland's students scored slightly above U.S. students in mathematics,
but again the relationship between time spent in mathematics instruction and mathematics scores
was not consistent. Thirteen-year-olds in Korea, who again had the highest overall mathematics
achievement in 1991 of those in the eight countries studied, averaged 179 minutes of instruction per
week, one of the least amounts of instructional time of any nation studied.

In summary, as demonstrated in figure 4.15, quantity of instruction in science varied widely
among countries in 1991, but did not appear to have a direct relationship with achievement.
Students in Korea received far less formal classroom instruction in both mathematics and
science than most of their international peers, yet they achieved at a relatively higher level.
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Of course, data on quantity of instruction provide information on how much time students
spend learning different subjects, but they do not reveal anything about how that time is being
used. Classroom practices determine the way that educational information is presented and
define the roles of teacher and student in the classroom setting. For example, learning may
proceed in very different ways and at different rates in classrooms that focus on working in
small groups, versus those in which teachers lecture to the whole class. Such classroom
practices vary a great deal from country to country, and an interesting question is whether
certain practices contribute to or detract from student achievement.

Three classroom characteristics were selected for this study: frequency of lessons in particular
subject areas, use of ability-based classes, and the types of educational activities conducted in
class. Frequency of lessons was measured as the percentage of students who listen to a lesson
in a given subject every day. These data, like those concerning percentage of total instruction
devoted to a particular subject, can be regarded as an indication of the priority nations assign to
various subjects. Beyond that, these data can provide information on how material is presented in
various subject areas. In some countries, students may receive relatively few, lengthy lessons in a

given subject area, while in others, students may participate in more frequent, but dir,rfPr, rinQceg

Thirteen-year-old students in the United States received lessons in mathematics and science
more frequently than students in any other country for which data are available. On average, 78
percent of U.S. 13-year-olds listened to a mathematics lesson daily, compared to 52 percent of 13-

Hum 4.16
Percentage of students who listen to
science lessons daily at age 13, 1991

United States Spain Switzerland France Canada Korea England

'Indicates that difference from United States is significant.

NOTE Data are unavailable for Australia, Germany, Italy, Japan, and Sweden.

ISOURCE Educational Testing Service, International Assessment of Educational Progress, Learning Science, 1991.
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year-olds in the seven other countries surveyed in 1991. Seventeen percent of students from
England, who scored higher than U.S. students in mathematics, reported having daily lessons.
Switzerland and Spain reported that 60 and 58 percent of students respectively received daily
mathematics instruction.

In science, on average, about 30 percent of 13-year-old students in all countries surveyed had
daily lessons. The figure was much higher in the United States, where 66 percent of students
had daily science classes. Of the seven countries depicted in figure 4.16, England showed the
lowest percentage of students who attended science classes daily (11 percent).

Arguments have long existed about whether organizing classes by ability level, often referred
to as "tracking" in the United States, is a help or a hindrance to students. In some countries,
tracking is commonplace, whereas in others, it is nonexistent. In the United States in 1991,
about 56 percent of schools reported grouping mathematics classes for 13-year-olds based on
ability, and 29 percent reported grouping science classes by ability. At the international level,
the percentage of schools where classes were based on ability varied widely from country to
country. In England, for instance, 92 percent of all mathematics classes, and 56 percent of all
science classes, were based on ability. In Korea, on the other hand, no mathematics classes and
only 1 percent of science classes were based on ability. In the majority of countries, a greater
percentage of schools organized mathematics classes around ability levels than science classes.

Ability grouping and achievement in science at age 13, 1991

20 30 40 50 60

Percent of schools where science classes are based on ability

NOTE Data are unavailable for Australia. Germany, Italy. Japan. and Sweden.

SOURCE I Educational Testing Service, Learning Science. International Assessment of Educational Progress, 1991.
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However, comparative international data on frequency of lessons and ability-based grouping of
classes do not seem to show any direct relationship to student achievement. Students in the
United States received lessons in science and mathematics more frequently than did students in
any other country, yet their achievement in science and mathematics still fell well below those of
many of their peers in countries where students received lessons less frequently. Korea
demonstrated relatively high achievement in mathematics, and reported one of the lowest
percentages (32 percent) of students receiving daily mathematics lessons. The percent of
students who listened to mathematics lessons every day varied widely across countries and
generally did not show a correlation with achievement.

In the case of ability-based classes, the range of "tracking" practices among countries was even
greater, but there is no evidence to show that tracking is either positively or negatively related to
student achievement. For example, in both Spain, where students scored relatively low in
mathematics in an 11-country comparison, and in Korea, where students scored relatively high,
classes were grouped by ability in a relatively low percentage of schools. As seen in figure 4.17,
58 percent of science classes for 13-year-olds in England were grouped by ability, compared to
29 percent in the United States and 5 percent in Canada, yet 13-year-olds in all three countries
answered approximately the same proportion of science questions correctly.
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Although little relationship was found between either frequency of lessons or ability grouping
and achievement, at least one very specific type of classroom activity did appear to be related to
achievement: the percentage of students who worked mathematics problems in groups at least
once a week. The relationship between group work and achievement seemed to be a negative
one, as illustrated in figure 4.18. Students in countries who worked more frequently in groups
actually achieved at a lower level, on average, than their peers in countries who worked less
frequently in groups. From the standpoint of the United States, these results were somewhat
striking. In 1994, 49 percent of U.S. students worked problems in groups, a similar or higher
percentage of students than in all other countries studied, with the exception of Spain, yet they
scored either similarly or below their peers in the other countries examined. This relationship
does not necessarily mean that group work caused lower achievement, however. Other
characteristics of countries or schools where group work was prevalent (such as student/teacher
ratios or the nature of the non-group activities) also may have had an impact on achievement.

Finally, certain types of school resources were examined in various countries to see if they were
correlated with achievement. Previous research has shown, for example, that reading scores are
related to the percentage of schools within countries that report having libraries. (IEA, 1992)
While no data were available for a corresponding study of mathematics-oriented school
resources, international information on science laboratories did allow for investigations of the
relationship between achievement and school-based science resources (measured as a
percentage of schools that have science labs).

In 1991, 76 percent of schools in the United States had science laboratories for 13-year-olds, a
figure close to the average for all 7 countries studied. England reported that 100 percent of its
schools at this age level had laboratories, while at the other end of the scale, 48 percent of
schools in Switzerland reporting having them. With the notable exception of Switzerland, a
relationship seemed to exist between countries whose students achieved relatively highly in
science and those with a relatively large percentage of schools with science labs. Students in
Switzerland counter this trend, however, scoring better, on average, than all other students
except those from Korea, in spite of living in a country with one of the lowest percentages of
schools with accessible laboratories.

Conclusion

Overall, in 1994, students in the United States achieved at a relatively higher level in reading,
at a level close to or slightly above the average in science, and at a relatively lower level in

mathematics than did their peers in a number of other developed countries. Data suggest that
U.S. student performance in science at the middle school level may have improved between
1991 and 1994 relative to this set of countries.'

In general, there were some significant differences in achievement between boys and girls around
the world. Specifically, the gender gap tended to favor girls in reading and boys in mathematics
and science. More countries showed a gender gap in science than in either mathematics or
reading except in 12th grade where 6 out of 7 countries shared significant gender difference in
mathematics; gender differences in the United States only existed in science.

No home characteristic and few school characteristics examined were strongly associated with
achievement.

8 This note must be interpreted with caution. 1991 and 1994 data come from distinct surveys and may have substantial differences in terms of the ways that data were collected and processed. This result is interesting

mainly because the relative standing of U.S. students in science at age 13 in 1994 is considerably higher than in 1991.
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Schools in the United States provided a relatively larger number of hours of mathematics and
science instruction per year, as compared to the 12-country average. Thirteen-year-old students
in the United States received more instruction in science in 1991 than did students in any other
country studied, while schools in Switzerland provided the greatest amount of instruction in
mathematics. In general, mathematics instruction made up a larger amount of instructional
time than did science instruction in almost all countries. Time spent on instruction did not
appear to be related to achievement in any subject.

Classroom instructional methods varied widely from country to country. Most characteristics
examined, such as frequency of lessons in particular subject areas, did not seem to have a
definite relationship with student achievement. The practice of organizing classes around
student ability ranged from prevalent in countries like England to nonexistent in Spain and
Korea. Surprisingly, the one instructional method that yielded a clear correlation with
achievement was classroom group work. Students in countries that spent more time working in
groups in class consistently scored lower than those in countries that spent less time working in
groups. In mathematics, for instance, 8th-grade U.S. students spent more time working in
groups than in any other country, and achieved at a comparatively lower level in mathematics.

In summary, the relationship between educational inputs and student outcomes is a complicated
one. However, there appears to be a clear indication that quantity of instruction itself is not a
determining factor in student achievement. Quality of instructional efforta more elusive
factormay be assumed to play a more pivotal role. Yet, no one input appears to be directly
related to student achievement. Rather, a combination of factors involving teachers, class sizes,
instructional time and methods, resources, and the home environment may be at work in
determining levels of student achievement within developed countries.
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INTERNATIONAL ELEMENTARY AND SECONDARY EDUCATION

Labor Market and
Other Outcomes

Academic achievement is only one measure of the success of countries' elementary/secondary
school systems, but one with the distinct advantage of allowing for periodic assessment.
However, many policy makers would argue that the most important measure of an educational
system's success is its final productnamely young people who have mastered the skills
necessary for full participation in society, and specifically in the workforce. International
comparisons of adult literacy, labor market participation, unemployment rates, and salaries
provide some indication of the success countries have in preparing students for their ultimate
destinationthe world outside of school.

Chapters 2 and 3 of this report described inputs and characteristics of the education systems of
the G-7 and other competitive nations, including characteristics of teachers, schools, and
students, as well as financial resources devoted to each education system. Chapter 4 addressed
one major educational outcome measure: student achievement. This chapter attempts to
examine the broader outcomes of elementary and secondary education, including:

school completion rates,

student progression to higher education levels,

levels of adult literacy, and

labor market outcomes.

In all of the developed nations analyzed, completion of an upper secondary education, the
equivalent of U.S. high school graduation, is a critical goal of elementary and secondary
education. When assessing the quality of an education system, one crucial measure obviously is
the percentage of students completing secondary education. Progression to tertiary (higher)
education also provides an indication of the value a society places on higher education, higher-
order thinking skills, and the development of specialized knowledge. These measures of
persistence in the education system comprise the first visible outcomes of the
elementary/secondary education system.

Another immediate and measurable outcome of elementary and secondary schools is the degree
to which they prepare students to become literate adults. Literacy is currently viewed as one of
the fundamental tools for successful economic performance in industrialized societies. The
ability to understand and use printed information in developed nations is becoming
increasingly important due to structural changes in the economies of many countries that place
greater demands on literacy and analytic skills (OECD, 1997). Because many students choose
not to pursue tertiary education, the literacy skills of adults who complete elementary and
secondary education is an important measure of the effectiveness of countries' school systems.
Other important indications of the relative effectiveness of school systems include labor market
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outcomes. Upon completing an upper secondary education, many students elect' to enter the labor
force immediately. Their success rates in finding employment and earning a competitive salary
are measures of both the importance of the skills and the depth of the knowledge they have
gained in elementary and secondary school. Whether the skills they learn are sufficient for them
to compete in the labor force is reflected in their unemployment rates and in their respective
earnings. Comparisons of these measures for people with different levels of educational
attainment indicate the amount of relevant knowledge and skills gained at each education level.
,However, relative economic situations influence overall comparisons from country to country.

The data reported in this chapter on enrollment and completion rates, as well as on labor market
outcomes, were collected primarily through OECD, although some of the U.S. data come from
large-scale surveys conducted by NCES. The adult literacy data were gathered from the
International Adult Literacy Survey (IALS), a collaborative effort among 12 governments and three
intergovernmental organizations to report literacy skills of a sample of 1,500 to 1,800 adults per
country. In 10 countries, the survey was conducted in the national language; in Canada,
respondents were given a choice of taking the survey in either English or French.
In Switzerland, respondents in French-speaking and German-speaking cantons responded to
survey questions in their own languages.

The data examined here first detail the percentage of students in each country who remain in
school past the age of compulsory education and who go on to complete an upper secondary
education, and then focus on the percentage of students who continue on to tertiary education. In
addition, adult literacy levels are examined across countries by levels of educational attainment to
determine how well elementary and secondary schools in different countries help students to
develop the literacy skills needed as adults. Finally, we explore the ability of students with no
more than an upper secondary education to compete in the labor market, become employed, and
earn favorable salaries.

What percentage of students is enrolled in secondary education
at the age of 17?

The final year of compulsory education ranges from age 14 in Italy and Korea to age 18 in
Germany; the modal final age of mandatory attendance among the 12 countries examined here
is age 16. The percentage of 17-year-oldswho are at least one year beyond compulsory
education in all countries except Germany and some states in the United Statesenrolled in
education indicates the value that students place on education, its relative importance in society,
and the accessibility of education beyond the age at which compulsory education ends. In many
countries, the years of compulsory education are free of charge, but beyond that, students must
pay to further their education. For example, Japan charges tuition after the period of
compulsory education is over for students wishing to complete their upper secondary education
and continue on to higher education. The United States also charges tuition for its higher-
education programs, although public elementary and secondary education is free to students,
regardless of whether they have passed the mandatory age of attendance.

Figure 5.1 shows both the percentage of 17-year-olds enrolled in upper secondary education and
the percentage enrolled at any level. In 1994, the percentage of 17-year-olds enrolled in
secondary school varied somewhat, ranging from 72 percent in the United Kingdom and
Canada to 95 percent in Sweden. Sweden, Japan, France, and Germany all reported secondary
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enrollment rates of 17-year-olds above 90 percent. Although the numbers were much lower in
Canada, this is due primarily to the fact that 16 percent of Canadian 17-year-olds were already
enrolled in postsecondary education. Thus, 88 percent of Canada's 17-year-olds were enrolled
in some level of education. Australia also showed a much larger percentage of 17-year-olds
enrolled in all levels of education than in secondary education. Again, as in Canada, about 16
percent of 17-year-olds in Australia were already enrolled in higher education.

Fewer 17-year-olds in the United Kingdom were enrolled in secondary education than in any
other country. Furthermore, fewer were enrolled in any level of education. The typical age of
graduation for secondary school in the United Kingdom is 16, so the relatively low number of
17-year-olds in upper secondary school may be due to the fact that many of them have already
graduated and entered the labor force. At the high end, Sweden reported that 95 percent of its
students were enrolled at some level of education, and virtually all of these were enrolled in
secondary school; Japan and Germany reported that 93 and 92 percent of their 17-year-olds
were enrolled in some level of education, respectively. The United States reported that 83
percent of its 17-year-olds were enrolled in secondary school and 2 percent were enrolled in
university education. Some 17-year-olds, however, had completed secondary school and were
not enrolled in any postsecondary program, and about 2 percent were enrolled in non-
university programs.
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What percentage of the population completes upper secondary education?

The percentage of students who not only continue in school beyond the age of compulsory
education, but also remain long enough to complete upper secondary education is an
indication of the relative effectiveness of countries' education systems. This measure can also
be used to gauge a country's capacity for sustained economic growth and competitiveness.
It again indicates the importance of education to the public and the government, and provides
and indirect measure of a nation's supply of citizens with a specified amount and kind of
knowledge and skills.

Completion of upper secondary education is measured as the ratio of upper secondary
graduates to the population at the typical age of graduation. For example, in the United States
this ratio would be the number of high school graduates divided by the number of 17-year-olds
in the population. It is important to remember, however, that these figures do not represent
exact graduation rates, as they are only ratios. They do not, f.or example, take into account the
students who complete upper secondary education in an atypical program. In the United States,
for example, a moderate percentage of the population does not receive a standard high school
diploma by graduating from high school, but instead takes the General Education Development
(GED) examination. The GED is a high school equivalency examination taken either at the
typical age of graduation or, more often, later in adulthood. These completers are not counted
as regular high school graduates. Many adults who have dropped out of school take this test
later in order to obtain the equivalent of a high school diploma. For example, in 1994, about,
480,000 GED credentials were issued in the United States, a number that continues to increase,
and over half of these GEDs went to those between the ages of 17 and 25 (U.S. Department of
Education, NCES, 1996g). Including these non-traditional graduates could significantly increase
the U.S. graduation ratio.

As seen in figure 5.2, Japan and Korea had the highest ratios of upper secondary graduates
over 90 percent followed by Germany at 89 percent. Spain reported the lowest ratio of 68
percent. The United States reported a ratio of 74 percent of upper secondary completions to
graduation-age population, a figure higher than that of only Canada and Spain.

Several countries show significant gender differences in graduation ratios, with some favoring
men and others favoring women. For example, in Canada, 66 percent of men at the typical age
of graduation completed their secondary education in 1994, compared to over 75 percent of
women. Likewise, in Spain, 61 percent of men graduated upper secondary school compared to
75 percent of women, and in Italy, 73 percent of men graduated compared to 80 percent of
women. In the other direction, almost 87 percent of men in Switzerland were upper secondary
graduates at the typical age of graduation compared to 77 percent of women. The differences in
graduation ratios between genders were smaller in the United States, France, Germany, and
Sweden, and virtually non-existent in Korea (see table 5.7 in appendix A).
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What are the education attainment levels of adults in the
various countries?

The length of time that adults spent in school is an indicator of the amount of knowledge in a
country's labor force, the availability of education there, and the country's commitment to the
education of its population. One way to measure attainment levels is to examine the proportion
of a population that has completed at least an upper secondary education. In 1994, 85 percent of
the population in the United States age 25 to 64 had attained at least a high school diploma.
This is the highest percentage of adults completing an upper secondary education of the 10
countries examined. The United States is followed by Germany (84 percent), Switzerland (82),
Canada (74), the United Kingdom (74), Sweden (72), and France (67). Italy and Spain reported
the lowest percentage of the population attaining at least an upper secondary education (33 and
26 percent, respectively).

The percentage of a population that has attained an education level higher than upper
secondary may indicate the percentage of the work force with specialized knowledge and skills
in advanced subjects. In the United States, 32 percent of the population completed some tertiary
educationmore than that in any other country except Canada (46 percent). In Sweden, 26
percent of the population attained some tertiary education, compared to 21 percent in the
United Kingdom and Switzerland and 19 percent in Germany.
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Figure 5.3 provides a composite picture of the level of education adults possess in each country.
Differences between the graduation ratios for 17-year-olds in a country and the percentage of

adults completing secondary education are partially a reflection of the strength of the adult
education system in that country as well as the availability of alternate means of completing
secondary school. Adult education provides an avenue for acquiring new knowledge and
upgrading workers' skills. As an example, in 1995, 40 percent of adults in the United States

participated in adult education activities, up from 32 percent in 1991 (U.S. Department of

Education, NCES, 1996h). Adult education may provide further education as the job market or
an individual's interests change; it is not, however, a reflection of the success of a country's
elementary and secondary school system.

The next important question to ask regarding a country's educational outcomes is "What do
people do with an upper secondary education?" Potentially, graduating students could:

continue on to higher education,

enter the labor force and become employed,

enter the labor force and be unemployed, or

neither continue with education nor enter the labor force.

The last three options are also available to those who never complete an upper secondary
education. It is thus important to examine participation rates in higher education within each
country, as well as to look at labor market participation and earnings for those with an upper
secondary education - compared to those with higher or lower levels of education.
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Are completers of a secondary education prepared and able to continue their
studies in higher education?

A portion of students elect to remain in school following completion ofupper secondary school.
They may either continue with a junior college type of education or enter a four-year university.
The type of education provided by technical or trade schools or the equivalent of a U.S. junior or
community college provides occupationally oriented programs that prepare students for a
specific job or career. University education provides students with broader experiences and
knowledge and may prepare them for a wider variety of careers. Rates of enrollment in both
non-university and university education provide an indication of access to higher education and
of the need for higher knowledge and specialized skills in the workplace. A high rate of
enrollment in tertiary education reflects both a demand for high-level abilities and the value
placed on educational attainment in a particular country. Ideally, we would like to examine the
percentage of secondary school completers who continue on to higher education. However,
data are not available for this analysis. Instead, we will look at the percentage of students
enrolled in higher education at various ages.

The traditional age of enrollment in higher education varies between countries. Historically,
enrollment in higher education has tended to immediately follow completion of secondary
school. In France and the United States, for example, more than three-quarters of all first-time
entrants in higher education were age 20 or younger in 1994. In other countries, the transition is
more prolonged, allowing for more flexibility in work and supplemental studies. In Sweden, for
example, more than half of first-time entrants were over the age of 21. So, different completion
ages at the secondary level as well as variation in the length of time students work or take
preparatory classes before entering higher education may both influence the typical age of
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enrollment in a country. At all ages, however, enrollment rates in higher education vary
tremendously across countries. At age 19, for example, enrollment rates in 1994 ranged from 3
percent in Switzerland to 29 percent in Canada. These differences may reflect varying degrees
of access to higher education or differences in perceived benefits of a higher education.

To minimize the effects of late starting ages, 18- to 21-year-olds are examined as a group in this
analysis. As seen in figure 5.4, in 1994, Canada had the highest proportion of 18- to 21-year-olds in
tertiary education, followed by the United States, at 40 and 35 percent, respectively. Switzerland
had the lowest proportion of 18- to 21-year-olds in tertiary educationfewer than 10 percent.

How have these trends in enrollment changed over time?

The previous discussion focused on the most current enrollment and completion rates. However,
changes in enrollment or completion rates may reflect public policies aimed at improving access
to education, shifts in societal perceptions of the desirability of advanced education, or a
combination of the two. Trends may also help educators and economists predict future patterns
of enrollment and completion. Because the countries we are focusing on provide universal access
to education at least between the ages of 7 and 14, enrollment at these ages is at nearly 100

percent in all of the 12 countries (OECD, 1996). Therefore, the more interesting comparisons
among nations concern the trends in educational participation rates for older students.

Many countries have had policies to broaden access to education, particularly to non-
compulsory secondary education, and to encourage completion. Changes in participation rates
therefore represent a measure of the success of education systems in retaining students in school
through the upper secondary level. For example, as seen in figure 5.5, between 1985 and 1995,
the percentage of 16-year-olds enrolled in secondary education increased by 24 percentage
points in Spain, and by 17 percentage points in the United Kingdom, both of which set their age
of mandatory attendance at age 16. Increased participation of the older age groups in education
may indicate both a stronger emphasis on educational attainment and greater access to
appropriate schooling. Indeed, enrollment rates of 17-year-olds increased between 1985 and
1995 in many OECD countries, most notably in Spain and the United Kingdom.

Overall, enrollment rates for upper secondary education drop off at ages 18 and 19, although
several countries have seen rate increases over a nine-year period in the percentage of students
enrolled in school at these ages. In France, enrollment rates for 18-year-olds increased by 19
percentage points between 1985 and 1995. Rates also increased in Sweden (nearly 42 percentage
points) and Spain (16 percentage points), and in several other countries to a lesser extent.
The largest increases in 19-year-old enrollment between 1985 and 1995 were seen in France
(19 percentage points), Sweden (13 percentage points), and Spain (12 percentage points). Both
the United Kingdom and Sweden showed large jumps in enrollment at all ages 16-19 between
1991 and 1994.'

As mentioned earlier, progression to higher education is only one possible outcome of upper
secondary education for individual students. Another more general measure of secondary
outcomes is the literacy levels of graduates. The ability to communicate effectively is critical for
further attainment and labor force outcomes and is another measure of the success of the
elementary/secondary school system.

1Some of these increases could he due to definitional changes rather than true increases in enrollment. 97
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How do literacy levels of adults vary with educational attainment?

Adult literacy among citizens in 12 countries' was measured along three dimensions:

Prose literacy measures the knowledge and skills required to understand and use
information from texts, including editorials, news stories, poems, and fiction.

Document literacy measures the knowledge and skills required to locate and use
information contained in various formats, including job applications, payroll forms,
transportation schedules, maps, tables, and graphics.

Quantitative literacy measures the knowledge and skills required to apply arithmetic
operations, either alone or sequentially, to numbers embedded in printed materials.
These operations might include: balancing a checkbook, figuring a tip, completing an
order form, or determining the amount of interest on a loan from an advertisement.

figure 5.6 Proportion of the adult population age 25-64 that has completed
upper secondary education, by prose literacy level, 1994
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2Literacy scores will be discussed for only six countries; scores for Belgium, the Netherlands, Ireland, New Zealand, and Poland are included in the appendix, butare not discussed in this section.

Australia also participated in the IALS, but has asked us not to report on their scores.
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Each scale was divided into five levels based on specific criteria, with level 1 representing the
lowest level of literacy, and level 5 the highest level. Adults with higher literacy levels, as
measured by scores on each of these three scales, may function more competently in society and
obtain better jobs than those with lower scores.
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U.S. adults with no more than a high school diploma had weaker literacy skills than their
counterparts in other major, industrialized countries with equivalent levels of education. In all
countries focused on here except the United States, 10 percent or less of adults who completed
an upper secondary education scored at the lowest level of literacy.3 In the United States,
between 17 and 21 percent of adults with a high school diploma did not display skills above
literacy level 1. In other words, about one-fifth of U.S. high school graduates with no
postsecondary education were able to perform only routine tasks involving simple documents,
and some were unable to respond even to a written survey. Moreover, about 50 percent of U.S.
adults who had completed high school scored at the two lowest levels on each literacy scale
(see figure 5.6 for prose literacy). While a larger proportion of secondary school completers
in Switzerland scored at the lowest two levels on the prose literacy scale, about one-third of

3See appendix B for an explanation of the different literacy levels.
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them scored at the lowest level on the document and quantitative scales. U.S. adults scored
consistently low on all three scales.

On the other hand, few U.S. adults demonstrated skills associated with the highest levels of
literacy, and 18 percent or less of U.S. adults who finished high school reached the highest
levels on any scale. In contrast, about one-fourth of Canadian and German adults and about 36
percent of Swedish adults who completed secondary school reached literacy levels 4/5 on the
document scale (see figure 5.7).

In every country, more education was associated with higher literacy levels. Very large
differences in literacy performance between those with the highest level of education and those
with less education were seen in the United States: 5 percent of U.S. adults with at least a four-
year degree performed below literacy level 2, while 48 percent of these adults attained the
highest literacy levels for prose literacy. Likewise, with the exception of Sweden, no more than
2 percent of the population of any country with only a elementary school education achieved
literacy levels of 4 or 5 on either the prose or the document scale.

When we focus only on younger adults, those who completed elementary and secondary school
most recently, we find that, in general, younger secondary school completers score slightly
better than the entire population of secondary school completers. For example, about 14 percent
of all German adults with a secondary school education achieved at the top prose literacy levels,
but about 23 percent of 26- to 35-year-old Germans who completed a secondary school
education did so. In Sweden, about 29 percent of all adults with a secondary school education
achieved at the highest levels of prose literacy compared to 36 percent of younger adults. The
United States was an exception to this rule: about the same percentages of U.S. 25- to 64-year-
olds as U.S. 26- to 35-year-olds with a high school diploma reached levels 4 and 5 on the
quantitative literacy scale. Overall, however, U.S. 26- to 35-year-old secondary completers
demonstrated lower literacy levels than their international peers in most of the countries.
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Among secondary school completers, those with higher literacy levels are less likely to be
unemployed. For example, 16 percent of German secondary school completers who achieved level
1 on the prose literacy scale were unemployed, compared to 3 percent who achieved at levels 4 or 5.
In Canada, over 10 percent of secondary school completers who scored at the lowest level on the
prose scale were unemployed compared to less than 5 percent who scored at the highest levels. This
trend was less apparent, however, in countries that had low rates of unemployment overall. U.S.
high school graduates, for example, showed almost no variation in employment rates among the
different literacy levels. About 3 to 5 percent of the population with only a high school diploma
were unemployed, regardless of literacy score. On the quantitative scale, however, U.S. adults
scoring at level 1 were slightly more likely to be unemployed than those scoring at the higher levels.

In short, a connection is generally evident between literacy and employment, as seen in
figure 5.8. This connection raises a related question of how well an upper secondary education
prepares students for entry into the labor force. This question can be addressed by looking
at labor force participation rates, unemployment rates, and relative salaries of secondary
school graduates.

What percentage of upper secondary graduates are in the labor force?

The success of an elementary and secondary school system can be judged partially on the ability
of its graduates to enter the labor force. This analysis explores the proportion of students who
completed an upper secondary education and obtained a job, thus measuring labor force
participation as an outcome of upper secondary education. Ideally, we would like to examine the
percentage of secondary school completers immediately entering the labor force, or at least focus
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on labor force participation rates of a younger age cohort, such as 25- to 34-year-olds. However,
data are not available for these analyses, so we look at the overall adult population, age 25 to 64.
Over three-fourths of 25- to 64-year-olds with an upper secondary education participated in the
labor force in all countries. Figure 5.9 shows that participation ranged from 76 percent in
Germany to 90 percent in Sweden. With a 79 percent participation rate, the United States fell in
the low to middle range of the countries studied. Overall, participation rates for those who
completed upper secondary education were much higher than for those with less than an upper
secondary education. The differences in participation rates between these two groups were
especially large in the G-7 countries and in Spain. Less of a difference in participation rates
existed between those with an upper secondary education and a university education.4 For
example, in 1994 in the United States, 79 percent of those who completed an upper secondary
education participated in the labor force, compared to 58 percent of those with less education
and 88 percent of those with a university education. Sweden was one country that showed very
little difference in labor force participation rates among citizens with different educational
attainment levels. Recall, as well, that Swedish adults also demonstrated the highest levels of
literacy of all countries studied regardless of education level.

What percentage of those with an upper secondary education are
unemployed?

Although most of those with an upper secondary education enter the labor force, the percentage
of these labor force participants that are actually employed compared to completers of other
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levels of educational attainment indicates the real employment potential of an upper secondary
education. Comparison across levels within a country rather than across countries can help to
compensate for different general economic conditions. This statistic indicates the relative
importance of completing an upper secondary education, as opposed to leaving the formal
educational system earlier or continuing with higher education. We will focus first on
unemployment rates for the overall population of secondary school completers in the labor
force, in order to learn about the general state of countries' economies, and then examine how
the younger cohort of secondary school completers fares in terms of unemployment.

Across all the countries with available data analyzed, between 3 and 19 percent of 25- to 64-
year -olds in the labor force with an upper secondary education were unemployed in 1994, with
Switzerland reporting the lowest rate of unemployment and Spain reporting the highest. In the
G-7 countries, the range fell between 6 and 11 percent. The United States had one of the lowest
rates of unemployment for this population at 6 percent.

When focusing on 20- to 24-year-olds alone who have attained an upper secondary education,
the unemployment rate ranged from 9 percent (Germany) to 42 percent (Spain) for the nine
countries analyzed. Once again, the unemployment rate in the United States was relatively
low-11 percent. Looking at 25- to 29-year-olds, we see similar patterns across the countries,
although overall the unemployment rate is lower (see figure 5.10).

It is important to keep in mind, however, that unemployment rates reflect both the education
level of individuals and the health of the nation's economy as a whole. When making
comparisons across countries, nations' relative wealth has more of an impact on relative
unemployment rates than do individual education levels, but within each country, a correlation
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can be established between education and unemployment; specifically, unemployment rates
decrease as education levels increase. Within each of the nine countries shown in figure 5.11,
people with upper secondary education had lower levels of unemployment than those with
lower secondary education or less, and higher levels than those with at least some tertiary
education. The biggest educational effects on employment for 25- to 29-year-olds were observed
in the United States, France, Germany, and the. United Kingdom. For example, in the United
States, the unemployment rate of 25- to 29-year-olds with less than an upper secondary
education was 17 percent, compared to 8 percent for those with an upper secondary education
and 3 percent for those with a university education.

With the exception of Italy and Spain, 25- to 29-year-olds with an upper secondary education
reported much lower unemployment rates than those with less education, and a slightly higher
rate than those with a university education.

Does secondary education produce graduates who are capable of earning
good wages?

Salary differences among people with different levels of educational attainment provide another
indication of the value society places on education. Salary differences observed among different
education levels indicate that more education leads to higher-paying careers. For example, in
the United States, it requires more than eight years of education beyond high school to become a
physicianone of the highest-paying careers in that country.
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In all countries studied, more education was associated with higher average salaries. In
addition, annual earnings of women were consistently below those of men across all countries,
regardless of education level. Figure 5.12 shows that women's salaries were below 100 percent
of those of men in all countries at all education levels. For example, in the United States,
women with an upper secondary education earned, on average, 61 percent of the salary that
men earned with the same level of education. This difference was particularly noteworthy in
the United Kingdom, where women earned less than half the salary of men when both had
completed an upper secondary education. In many countries, however, relative standing
improved with education (including the United States, Canada, and the United Kingdom),
meaning that the salary differential between men and women decreased at higher levels of
education. Because their salaries are different, and education appears to have differential effects
for men and women, their earnings are examined separately here.

Educators, policymakers, and individuals are concerned about the earnings advantage that
completing upper secondary education confers, since this level of education is supported and in
many cases required. For men, the biggest differences between the earnings of those with an
upper secondary education and those with less education were found in the United States. As
shown in figure 5.13, U.S. men who had a lower secondary education (less than high school)
earned about two-thirds of what those who possessed the equivalent of a high school diploma
earned in 1994. The next largest salary differences for men with different levels of education
were found in Italy, Switzerland, Spain, and the United Kingdom, where the earnings
disadvantage for not completing upper secondary education was reported around 25 percent.'
Most other countries also reported some earnings advantage for completing an upper secondary
education, with one exception; very small salary differences were found in Germany between
those who had and had not completed an upper secondary education.

Its 6
5The term 'earnings advantage" refers to the percent difference received in average salary for higher levels of education. For example, if the earnings advantage ofattaining a high school diploma

versus not completing high school is 24 percent, this means that, on average, people- with a high school diploma have salaries that are 24 percent higher than peopie without a high school
diploma.
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How much of an improvement in earnings does a university degree offer over

an upper secondary diploma?

In general, a larger salary difference was observed between those earning a university degree
and those earning an upper secondary degree than between those earning an upper secondary
degree and those with even less education. The biggest salary differences between those with

upper secondary versus those with higher education were reported in France, where the
earnings advantage of a four-year degree for men was 87 percent, followed by the United States
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and Germany, where the earnings advantage was 68 and 67 percent, respectively. The lowest
earnings advantages were reported in Italy and Switzerland, at 41 and 42 percent, respectively.

Thus, although completing an upper secondary education provided some earnings advantage,
obtaining a university education increased observed earnings to even greater degree.

The same general trends were observed for women (figure 5.14); however, women experienced

even greater earnings disadvantages for not completing secondary education. For example, in
Canada and the United Kingdom, women with a lower secondary education earned 26 and 34

percent less, respectively, in 1994 than those with an upper secondary education, while men
with the same education earned only 19 and 21 percent less, respectively. This implies that a
greater earnings incentive exists for women to complete upper secondary school than for men.
In addition, in the United Kingdom women reaped a larger earnings advantage for completing a

four-year degree than did men (104 versus 64 percent).
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Conclusion

Education attainment levels reported for the populations of the various countries studied
indicated that most people in each of these nations completed an upper secondary education.
The two exceptions were Italy and Spain, where less than 50 percent of 25- to 64-year-olds had
attained at least an upper secondary education in 1994. In recent years, most students in all the
countries participated in upper secondary education, and more then three-quarters of them
completed it. The United States had one of the lowest high school completion rates, but these
rates did not account for those people who choose to receive GED credentials instead of a high
school diploma.

Less than half of those at the theoretical starting age for tertiary education actually enroll in a
higher education program in any country studied. About one-third of18-year-olds in the United
States enrolled in a four-year college in the United States in 1992. In all countries, many
students chose to enter a junior college or technical school, and the majority entered the labor
force. The United States reported one of the lowest unemployment rates for those who have
completed an upper secondary education. In all countries, however, unemployment status was
directly related to educational attainment: the more education one had, the less likely he or she
was to be unemployed. Likewise, salaries were also directly correlated with educational
attainment: workers with a lower secondary education or less earned no more than two-thirds
of the salaries earned by those with an upper secondary education. Those with a university
education earned 40 to 100 percent more than those with only an upper secondary education.
These relationships held true for both men and women.

In addition, across countries, literacy levels were related to both educational attainment and
unemployment status. Generally, within countries, themore educated people are more literate
and are more likely to be employed.

In conclusion, important educational outcomes appear to be strongly related to levels of
educational attainment. This chapter highlights the importance, in all countries, of completing
at least an upper secondary education in order to be more competitive in the labor market. In
terms of literacy, unemployment, and salary, those with an upper secondary education fare
better than those with less education, but on average fare less well than those with a university
education. Despite lower literacy levels obtained by U.S. high school graduates, they function
relatively well in the marketplace compared to other countries in terms of finding employment,
indicating the important interaction between education, literacy, andemployment with the
overall economy. Germany and Sweden stand out as two countries whose population with an
upper secondary degree has both low rates of unemployment and relatively high literacy levels.
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INTERNATIONAL ELEMENTARY AND SECONDARY EDUCATION

Discussion
In response to increasing concern regarding the academic standing of U.S. students relative to
students in other countries, this report analyzed both the achievement levels of students
currently enrolled in elementary and secondary schools in mathematics, science, and reading
and the lifetime outcomes of completers of secondary education in the United States and 11
other major industrialized nations. These lifetime outcomes included literacy rates, labor force
participation rates, and unemployment rates. Furthermore, this report provided a framework to
understand these educational outcomes by examining inputs into the education system such as
characteristics of students, teachers, and classrooms, as well as the financial and human
resources of countries' education systems. This framework allowed us to make comparisons
between these educational inputs and outputs.

Research has shown that certain student characteristics such as language proficiency and
poverty levels are associated with academic performance. In the United States, non-English-
speaking students demonstrate lower school performance and are more likely to drop out
before graduating (Bennici and Trang, 1995; Bradby, Owings, and Quinn, 1992; and Baker and
de Kanter, 1983). Similar results are found for children living in low-income families (Duncan,
1994; 1993; Zill, 1991; and Jencks & Mayer, 1990). We might, therefore, hypothesize there would
be a correlation between the proportion of a nation's students who speak a language other than
the official language or the proportion of students living in poverty, and national average
achievement scores. Specifically, we might expect countries that report high proportions of
students speaking a language other than the official language and/or in poverty to demonstrate
lower achievement scores.

In addition, it is a widely held opinion that the more money a country spends on its education
system, the better the students should do. There is much conflicting research on this issue,
however. Several studies have shown that when student and family background characteristics
are controlled, school expenditures have relatively little effect on student achievement (Coleman
et al., 1966, and Hanushek, 1994). While the debate over the issue of the relationship between
educational resources and educational outcomes is still raging, some evidence suggests a link
between per-pupil expenditures and student outcomes (Hedges, Laine, and Greenwald, 1994).
This report then, looks at relationships between countries' financial support for education (e.g.,
expenditures as a percentage of GDP and per-pupil expenditures) and student outcomes, such
as achievement and labor market outcomes.

In this discussion, we examine any connections between the various educational inputs and
outputs by correlating countries' input measures described in chapters 2 and 3 of the report
with output measures described in chapters 4 and 5.



INTERNATIONAL ELEMENTARY AND SECONDARY EDUCATION

Findings

Our analysis examined the relationship between such educational inputs as student
characteristics, teacher characteristics, classroom characteristics, and educational expenditures
and educational outputs, including student achievement, school completion rates, tertiary
enrollment rates, and labor force participation. Overall, almost none of the measured classroom,
teacher, student, or financial inputs correlated with any of the achievement measurestest
scores in mathematics, science, or readingwith the exception of per-pupil expenditures and
ninth-grade reading scores.

Figure 6.1 shows the relationship between ninth-grade reading scores and per-pupil
expenditures. As seen in the figure, most countries are clustered toward the middle to high end
of both measures. Because this report focuses on industrialized nations, the graph only depicts
countries that have relatively high per-pupil expenditures. No strong pattern emerges among
these countries shown in the upper-right-hand corner of the graph. Spain, however, is an
outlier, appearing by itself in the lower-left-hand corner. If Spain is removed, there is no
significant correlatiOn between ninth-grade reading scores and per-pupil expenditures. No
other input measure correlated with this or any of the other achievement measures.

Next, we turn to secondary school completion and tertiary enrollment rates. Although no input
measure correlated significantly with secondary school completion rates, one input did show a
significant correlation with tertiary enrollment. Figure 6.2 shows that developed countries with
high percentages of children in poverty, after accounting for government transfer programs, also
had high percentages of 18- to 21-year-olds enrolled in tertiary education. The United States
exemplifies this tendency by having high college enrollment rates and high poverty rates for
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children. Compared to some other developed countries, the percentage of U.S. children in
poverty does not decrease as much after accounting for government transfer programs. The
positive correlation of poverty and college enrollment may result from such factors as the
interaction of government funding decisions, availability and perceived value of higher
education, and the nature (e.g. public versus private) of social service delivery programs.

Finally, input measures were correlated with the various labor market outcomes. One
interesting relationship appeared between financial expenditures and a labor market outcome.
Figure 6.3 shows a positive relationship between expenditures as a percentage of GDP and labor
force participation rates. In other words, the greater proportion of money a government spends
on education relative to its wealth, the more students with an upper secondary education enter
the labor force. For example, Sweden reported both the highest level of expenditures as a
percentage of GDP (4.7) and the highest labor force participation rate (90 percent). Similarly,
Germany had both the lowest level of expenditures as a percentage of GDP (3.0) and the lowest
labor force participation rate (76 percent). Both the United States and the United Kingdom fell
in the middle of both categories.

No other input measure was associated with any of the other output measures. Furthermore,
the associations mentioned above are either weak or counter intuitive, making it difficult to
pinpoint which educational inputs have the greatest impact on educational or economic
outputs. Recall that additional measures were examined in chapter 3 to determine whether
certain home or school characteristics related to academic achievement. These relationships, too,
were either moderate or non-existent. The amount of time students reported spending on
homework was not associated with mathematics or science achievement. Time spent in the
classroom studying mathematics and science was also not associated with mathematics or
science proficiency scores. One significant relationship appeared between working in small
groups in mathematics classes and mathematics achievement. However, this correlation was in
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the opposite direction from what one might assume. The more frequently a country reported
using small-group instruction to teach mathematics lessons, the lower its eighth-grade
mathematics proficiency scores. These analyses combined with the ones demonstrated above
lead us to conclude that very little of the variation in educational outputs can be explained
through the quantifiable inputs most frequently measured.
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Synthesis

It would appear somewhat surprising that overall, almost none of the educational inputs
measured are related to cross-national differences in student achievement, completion rates,
adult literacy, or unemployment rates. When we compare many countries' resources with their
educational outcomes, we see few strong relationships. Average time spent in school has little
relationship with student performance; the amount of time teachers spend in school prior to
becoming teachers has no significant relationship with student outcomes; student/teacher ratios
are unrelated to achievement or persistence in schools; and, with one exception, no financial
indicator shows any strong relationship with student achievement or labor market outcomes.
Yet, there is a wide variation in outputs among the different countries studied. If these
measures are not related to student outcomes, what is?

Several explanations are possible. One explanation is that there really are no relationships at
this macro-level, as indicated by the research. Another explanation is that we are looking at the
wrong measures. Another hypothesis is that some of these factors are significant, but interact in
such a way that the significance cannot be measured using bivariate analyses. However, the
limited number of countries precludes extensive multivariate analyses.
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Much of the research examined in the first part of chapters 2 and 3 indicated that there were no
strong relationships between many of the inputs discussed in these chapters and student
outcomes. For example, the literature reported mixed conclusions regarding the link between
time spent on instruction and student achievement, as well as between student/teacher ratios
and achievement. In the area of finance, some studies found little association between school
expenditures and student achievement. Other areas where the literature did show a relationship
between the measure and a student outcome may have gotten lost in the aggregate. In other
words, while there may be a relationship between a student characteristic and a student
outcome, if only a small proportion of students have that characteristic, the relationship will be
washed out when looking at an entire population. For example, while LEP students and
students in poverty were shown to have lower achievement and completion rates, countries
with high percentages of students speaking a different language in home than in school and
With high percentages of students in poverty were not found to have consistently poor
achievement. This mixed result could be due to the fact that, in the United States, for example,
LEP or poor students tend to be clustered in certain areas. In addition, in the United States,
education is locally controlled. When we look at the national averages, we lose the distinctions
between the states and local areas. If we were able to look at the da' ta in more detail, we might
find that areas with high numbers of LEP students or high poverty rates may not achieve at the
same level as areas with low numbers of LEP students or low poverty rates. In addition, this
report is analyzing only wealthy nations. If we truly had a range of countries in terms of
resources, expenditures, and outcomes, we might see fewer results.

Another explanation is that we may not be focusing on the best measures. The inputs discussed
in this report are primarily quantifiable inputs, and not indicators of quality. For example, no
mention has been made of curriculum content, learning processes, or quality of teacher training.
In addition, ways in which the students learn (i.e., how teachers present subject material), the
role of the teacher, the relevance of the homework assignments, or the kinds of activities in
which students are engaged after class all relate to student learning, and thus to outcome
measures. Studying these components of the education system is not as easy as collecting
administrative data. Understanding these types of inputs requires a more qualitative analysis of
curricula, site visits to classrooms, or interviews with teachers and students.

In an attempt to examine these more qualitative aspects of education, we look again to the TIMSS
data. In addition to the assessments and questionnaires, three TIMSS countries, the United
States, Germany, and Japan, also participated in a videotape analysis of mathematics instruction.
A percentage of the eighth-grade mathematics classrooms that participated in the main TIMSS
study were randomly chosen to be filmed. Videotapes were made of the classroom instruction
and then analyzed by the researchers. The results indicated some interesting findings that were
not quantitatively analyzed in our earlier measures. Three of these findings (teaching methods,
curriculum content, and the role of homework) provide interesting anecdotes that may go a long
way toward explaining some of the differences in these three countries.

Time spent in the classroom is one factor, that could possibly be related to student achievement
(figure 6.4). Eighth-grade students in the United States receive about 143 hours of mathematics
instruction per year, compared to 114 hours in Germany and 117 hours in Japan. Similarly, U.S.
students receive about 140 hours of science instruction, similar to that of German students,
about 136 hours. Both countries have more instruction than Japanese students, who receive
about 90 hours per year (U.S. Department of Education, NCES, 1996b).
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Once again, however, the question becomes "What do teachers do with this time?" The
videotape portion of the study examined two issues related to this question:

1) the average percentage of topics in eighth-grade mathematics lessons that are stated
or developed, and

2) the quality of the mathematical content of eighth-grade lessons.

Both of these issues relate not to the quantity of time spent in the classroom, but to the quality of
that time. The first of these, the average percentage of topics in eighth-grade mathematics
lessons that are stated or developed, describes both the way lessons are organized and the role
of the teacher in the classroom (figure 6.5). For example, in a classroom where a lesson such as a
mathematical proof is stated, the-teacher is the active leader and the students are passive
listeners in the instructional process. The teacher's role is that of an authority, with the students
quietly practicing a new concept to become familiar with it. In a lesson in which the students
derive a mathematical proof, the classroom will be noisier with students working either on their
own or with the teacher to discover the proof for themselves. The teacher's role becomes that of
facilitator, while the students' roles are more active and involved.
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The videotapes demonstrated that most of the U.S. classrooms resembled the first lesson
described where students play a passive role, while most of the Japanese classrooms resembled
the second lesson where students play a more active role in the learning process. German
classrooms fell somewhere in between U.S. and Japanese ones in terms of developing concepts.
In Germany, students work with teachers to derive a proof, for example, as compared to the
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way Japanese teachers allow the students to struggle to derive the proof on their own with-
out assistance.

The differences can be seen in the previous graphic and are explained clearly in this passage
taken from the U.S. Department of Education's publication Pursuing Excellence:

"U.S. teachers rarely developed concepts, in contrast to German and Japanese teachers,
who usually did. In Germany, the teacher usually did the mental work in developing
the concept, while the students listened or answered short questions designed to add to
the flow of the teacher's explanation. Japanese teachers, however, designed the lesson
in such a way that the students themselves derived the concept from their own struggle
with the problem" (p. 43).

The second issue of what teachers do with their time with students concerns the quality of
mathematical instruction (see figure 6.6). The TIMSS report showed that the U.S. eighth-grade
mathematics curriculum focused more on arithmetic, while the German and Japanese curricula
focused more on geometry and algebra; thus U.S. students were learning in eighth grade what
German and Japanese students had learned in seventh grade (U.S. Department of Education,
1999). The videotape researchers used mathematics experts to evaluate the quality of the
mathematics being taught in each videotaped lesson. The experts examined transcripts of the
lessons and rated the quality of the mathematical content as low, medium, or high by judging
factors such as the type of reasoning required of students, the increase in cognitive complexity
between the beginning and end of the lesson, and the way in which the problems and examples
contributed to the lesson's central concept. The results showed that none of the U.S. lessons
contained high-quality mathematics, compared to 28 percent of the German and 39 percent of
the Japanese lessons. In contrast, 89 percent of U.S. lessons were rated as having the lowest
quality of mathematical content.
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SOURCE National Center for Education Statistics, The TIMSS Videotape Classroom Study. 1999.
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The TIMSS report, Pursuing Excellence, concludes this section by saying:

"These findings that our nation's eighth-grade mathematics classes are based on less
challenging material, and lack mathematically rich content suggest that our students
have less opportunity to learn challenging mathematics than their counterparts in
Germany and Japan" (p. 46).

Finally, the role of homework, including teacher interaction with students on homework
assignments, also demonstrates differences between the countries in terms of the classroom
experiences of their students (figure 6.7). In terms of the amount of homework students report
doing each day, while students from all three countries report spending over 2 hours a day on
homework, the number of teachers assigning homework three to five times per week varies
widely among the countries. Eighty-six percent of U.S. mathematics teachers assign homework
three to five times a week, compared to 75 percent of German teachers and 21 percent of
Japanese teachers. The differences are more striking in science: 48 percent of U.S. science
teachers assign homework three to five times a week, compared to 12 percent of German
teachers and 4 percent of Japanese teachers. What teachers do with the homework also varies
across countries. Teachers in the United States spend more time grading homework and more
classroom time reviewing it than teachers in either Germany or Japan. Moreover, homework
usually constitutes a significant portion of the final grade in the United States, while it is rarely
included at all in either Germany or Japan. These practices force us to consider that it may not
be the amount of homework assigned that is important, but the type of homework and how it is
used.
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Japanese teachers spend less time reviewing homework, as this is often done in the jukus,
private schools that operate after school hours and on weekends to supplement regular school
instruction and provide tutoring and enrichment activities. These jukus offer instruction in the
school subjects to enable elementary and secondary students to keep pace with the demanding
school curriculum, provide remedial instruction for those who have fallen behind, and offer
special assistance in preparing for entrance examinations for senior high schools and
universities (U.S. Department of Education, 1987). Germany, however; does not have these
supplemental schools, and they are used only rarely in the United States. Yet Germany and the
United States still differ greatly on the number of times a week teachers assign homework and
on the importance placed on this homework. So, there are no clear-cut relationships between
the amount or importance of homework and student achievement.

Conclusion

Few of the quantifiable inputs described in chapters 2 and 3 explained any of the student
outcomes discussed in chapters 4 and 5. This is not to say that measures such as
student/teacher ratios, intended instructional time, and financial resources are unimportant,
only that they fail to explain large variations in achievement scores, completion rates, and labor
market outcomes at the country level within a macro framework. Further multivariate research
at the regional and school levels both within and among countries will be important in
determining some of the effects of background characteristics on student outcomes. Likewise, a
more specific analysis of expendituressuch as the allocation of resourcesmay illuminate
where finances have the largest impact on student outcomes. For example, U.S. eighth-graders
score relatively higher on the science assessment than on the mathematics assessment. Could
the United States be allocating a relatively larger proportion of finances to science education
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than to mathematics education compared to the other countries? Answering these types of
questions may help to explain the lack of findings at the aggregate level.

On the other hand, financial inputs and background characteristics could truly have less of an
impact on student outcomes than curricular inputs and teaching methods. Other, more
qualitative, measures may provide further insight into these differences among countries, but
care should be taken in drawing inferences about cause and effect. For example, different
teaching styles may work better in some countries than others. The Japanese culture is very
different from the U.S. culture, thus adopting Japanese teaching strategies across the board in
the United States would not necessarily raise student achievement scores.

Elementary and secondary education is a large and complex system. International comparisons
allow U.S. policy makers to evaluate strategies that appear to be successful in other countries.
However, further research within the United States is also needed to determine what strategies
will be successful in our unique social environment.
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Supplemental Tables

Table 2.1: Percentage of persons 5 to 29 years of age in the total population, 1994

Country 5 to 29 5 to 14 15 to 24 25 to 29
Australia 37.5 14.3 15.4 7.7

Austria 34.1 11.7 13.4 9.0

Belgium 32.7 12.0 13.0 7.7

Canada 35.5 13.6 13.8 8.1

Czech Republic 36.4 13.4 16.2 6.7

Denmark 32.6 10.8 13.7 8.0

Finland 32.4 12.7 12.4 7.3

France 35.0 13.4 14.2 7.5

Germany 31.6 11.0 11.8 8.7

Greece 35.1 12.6 15.0 7.6

Hungary 34.7 12.7 15.7 6.3

Iceland 39.8 16.1 15.6 8.0

Ireland 42.1 18.0 17.2 7.0

Italy 33.3 10.4 14.7 8.3

Japan 33.9 11.8 15.3 6.8

Korea 45.1 16.6 19.2 9.3

Mexico 54.5 24.3 21.5 8.7

Netherlands 34.4 12.0 14.0 8.5

New Zealand 37.8 14.8 15.5 7.5

Norway 34.3 12.3 14.1 7.9

Poland 38.4 16.9 15.1 6.4

Portugal 36.9 12.8 16.6 7.5

Russian Federation 36.1 15.7 13.6 6.8

Spain 37.3 12.4 16.5 8.4

Sweden 31.7 11.7 12.6 7.4

Switzerland 32.3 11.5 12.5 8.3

Turkey 51.0 22.3 20.2 8.5

United Kingdom 34.1 12.8 13.2 8.2

United States 35.8 14.4 13.9 7.5

SOURCE: Organization for Economic Cooperation and Development, Education at a Glance:
OECD Indicators, 1996, table C3.
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Table 2.2: Percentage of all 9- and 14-year-olds who say that they
usually speak a languge other than the official school language at
home, by country, 1991

Country

9-year-olds 14 year-olds

Percent S.E. Pei-cent S.E.

Belgium (French Community) 11.0 1.2 9.0 1.1

Denmark 5.0 0.6 2.0 0.5

Finland 1.0 0.3 1.0 0.2

France 9.0 1.4 4.0 0.5

Greece 6.0 1.0 3.0 0.9

Iceland 3.0 0.2 0.0 0.0

Ireland 3.0 0.7 1.0 0.0

Italy 27.0 1.5 26.0 1.1

Netherlands 12.0 2.1 9.0 1.3

New Zealand 8.0 1.0 6.0 0.7

Norway 4.0 0.7 2.0 0.4

Portugal 3.0 0.6 2.0 0.3

Spain 13.0 1.4 11.0 1.2

Sweden 9.0 1.2 5.0 0.6

Switzerland 21.0 1.2 15.0 0.9

United States 3.0 0.5 4.0 0.8

West Germany (former) 10.0 0.9 8.0 0.9

NOTE: The figures repcirted here represent the percentage of all 9- and 14-year-olds who
sometimes, hardly ever, or never spoke the school language at home.
SOURCE: The International Association for the Evaluation of Educational Achievement, /EA Reading
Literacy Study, 1992.
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Table 2.3: Percent of children 5- to 17-years-old who speak a language other
than English at home and who speak English with difficulty, 1990

State

Percent of children who
speak a language other

than English at home

Percent of children
who speak English

with difficulty
Total U.S. 13.9 5.3

Alabama 3.0 1.0

Alaska 9.5 3.5

Arizona 22.8 8.9
Arkansas 3.0 0.9

California 35.0 14.9

Colorado 8.4 2.9

Connecticut 14.9 5.1

Delaware 6.5 2.4
District of Columbia 11.8 5.0
Florida 17.8 5.6

Georgia 4.5 1.6

Hawaii 14.9 5.7

Idaho 5.8 2.0
Illinois 14.4 4.9

Indiana 4.9 1.8

Iowa 3.9 1.4

Kansas 5.3 1.9

Kentucky 2.8 1.1

Louisiana 5.5 1.9

Maine 4.4 1.2

Maryland 8.4 2.7

Massachusetts 15.3 5.4

Michigan 5.4 1.6

Minnesota 5.1 2.0

Mississippi 3.0 1.1

Missouri 3.6 1.3

Montana 3.9 1.3

Nebraska 3.6 1.1

Nevada 11.8 4.4
New Hampshire 4.4 1.3

New Jersey 19.4 6.0
New Mexico 29.5 10.5

New York 23.3 8.2
North Carolina 4.7 1.9

North Dakota 2.7 0.7

Ohio 5.0 1.8

Oklahoma 4.6 1.5

Oregon 7.0 2.5

Pennsylvania 6.8 2.5

Rhode Island 16.3 5.6

South Carolina 3.5 1.2

South Dakota 4.1 1.3

Tennessee 3.2 1.1

Texas 28.2 11.3

Utah 5.5 1.8

Vermont 3.1 0.8
Virginia 7.0 2.2
Washington 8.8 3.4
West Virginia 2.7 0.8
Wisconsin 5.5 2.1

Wyoming 3.9 1.1

SOURCE: U.S. Department of Education, National Center for Education
Statistics, The Condition of Education, 1994. Table 46-2.

BEST COPY AVAILABLE

128



INTERNATIONAL ELEMENTARY AND SECONDARY EDUCATION

Table 2.4: Percentage of children (ages 17 or younger) whose family
income is below 40 percent of adjusted median family income, by
family status and country, various years

Country Year

All children

Children in single

parent families

Before

transfer

After
transfer

Before

transfer

After
transfer

Australia 1989 19.6 14.0 73.2 56.2

Canada 1991 22.5 13.5 68.2 50.2

France 1984 25.4 6.5 56.4 22.6

Germany 1989 9.0 6.8 43.9 -
Italy 1991 11.5 9.6 31.7 13.9

Netherlands 1991 13.7 6.2 79.7 39.5

Sweden 1992 19.1 2.7 54.9 5.2

Switzerland 1982 5.1 3.3 33.7 25.6

United Kingdom 1986 29.6 9.9 76.2 18.7

United States 1991 25.9 21.5 69.9 59.5

- Data unavailable.
NOTE: Government programs include income and payroll taxes and all types of government cash and
near cash transfers.
SOURCE: Luxembourg Income Study estimates, appendix table A-2.

Table 2.5: Staff employed in primary and secondary education
as a percentage of the total labor force, 1994

Country Primary and secondary education

Austria 3.0

Belgium 4.5

Canada 1.9

Czech Republic 2.5

Denmark 3.1

France 2.8

Germany 1.9

Greece 2.6

Hungary 3.7

Ireland 3.1

Italy 3.8

Japan 1.7

Korea 1.6

Mexico 2.8

Netherlands 2.3

New Zealand 2.8

Poland 2.5

Portugal 3.1

Russian Federation 2.0

Spain 2.8

Sweden 3.4

Turkey 2.0

United Kingdom 2.4

United States 2.1

SOURCE: Organization for Economic Cooperation and Development, Education at a Glance: OECD Indicators, 1996,
table P31.1.
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Table 2.6: Total number of years of education required in private schools by level
of education, 1992

Primary Lower secondary Upper secondary
Government

Country Dependent Independent
Government
Dependent Independent

Government
Dependent Independent

Belgium 15 15 16

West Germany (former) 19 19 20

Ireland 17 17

Italy 12 16 16

Netherlands 17 17 17

Norway 15 15 16

Spain 15 15 15 15 17 17

Turkey 15 15 15

United Kingdom 17 17

United States 16 16 16

Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1995, table P34.

Table 2.7: Total number of years of education required in public schools by level
of education, 1992

Country Early childhood Primary Lower secondary Upper secondary
Austria 15 15 16

Belgium 15 15 15 16

Finland 15 17 18 18

France 16 16 16 16

West Germany (former) 15 19 19 20

Ireland 16 16 17 17

Italy , 12 13 17 17

Netherlands 17 17 17 17

New Zealand 17 17 17 19

Norway 15 15 15 16

Portugal 16 17 17 17

Spain 15 15 15 17

Sweden 14 16 16 16

Turkey 15 15 15 15

United Kingdom 17

United States 16 16 16 16

Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators , 1995, table P34.
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Table 2.8: Percentage of primary and secondary school teachers, by
level of education taught and gender, 1994

Primary and lower secondary Upper secondary education

Country Female Male Female Male

Austria 71.2 28.8 48.6 51.4

Belgium 68.2 31.8 45.9 54.1

Canada 64.8 35.2 64.9 35.1

Czech Republic 81.7 18.3 50.3 49.7

Denmark 58.0 42.0 44.6 55.4

France 62.7 37.3 -
Germany 51.1 48.9 23.7 76.3

Greece 58.2 41.8 45.8 54.2

Hungary 83.1 16.9 51.6 48.4

Iceland 60.8 39.2 - -
Ireland 77.2 22.8 53.7 46.3

Italy 83.0 17.0 56.4 43.6

Japan 52.0 48.0 24.6 75.4

Korea 55.2 44.8 23.7 76.3

Netherlands 27.1 72.9 10.5 89.5

New Zealand 67.8 32.2 47.6 52.4

Spain 65.3 34.7 47.7 52.3

Sweden 72.6 27.4 38.7 61.3

Turkey 42.0 58.0 40.4 59.6

United Kingdom 69.5 30.5 45.5 54.5

United States 78.0 22.0 50.1 49.9

- Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996, table P31.2.

Table 2.9: Total hours of intended instruction time to students in lower secondary
education per year, by age, 1994

Age of student in years

Country 12 13 14 12-14

Austria 1,105 1,073 1,073 3,251

Belgium 987 987 -
Denmark 840 900 930 2,670

Finland 730 912 912 2,554

France 810 1,026 1,026 2,862

Germany 930 960 960 2,850

Greece 918 918 945 2,781

Ireland 935 935 935 2,805

Italy 1,020 1,020 1,020 3,060

Netherlands 1,067 1,067 1,067 3,200

New Zealand 979 875 900 2,755

Norway 805 833 833 2,470

Portugal 949 949 949 2,848

Spain 900 900 900 2,700

Sweden 828 828 828 2,484

Turkey 720 720 696 2,136

United States 980

Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996, table P11.
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Table 2.10: Time in formal Instruction for 13-year-olds, 1991

Country
Average hours

per day
Average days

per year
Canada 5.1 188
France 6.2 174
West Germany (former) 4.6 219
Japan 4.0 220
Korea 4.4 222
United States 5.6 178

SOURCE: U.S. Department of Education, National Center for Education
Statistics, Education Indicators: An International Perspective, 1996.

Table 2.11: Ratio of students to teaching staff by level of education in primary
and secondary schools, 1994

Country Primary Secondary
Australia 18.5 -
Austria 11.8 7.4
Belgium 13.3 8.5
Czech Republic 19.6 12.9
Denmark 11.1 10.2
Ireland 24.4 16.4
Italy 9.9 8.6
Spain 23.2 20.3
Sweden 12.5 12.7
Switzerland 15.3 23.4
United States 17.7 17.4
- Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996, unpublished draft, figure 1.6.

Table 2.12: Ratio of students to teaching staff in secondary schools, 1985-1992

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Canada 16.0 15.7 15.4 15.3 15.3 15.2 16.9 18.8 19.1

United States - 15.5 15.9 15.7 15.6
Japan 18.2 17.7 17.3 16.6 15.7
Germany 19.1 18.4 17.9 17.4 17.0 16.6 - 16.5 16.8
Italy 10.0 9.9 9.9 9.3 9.6 9.6 9.3 8.9 8.5
Spain 17.8 17.7 18.0 18.0 17.5 16.9 17.0 16.6 16.3 16.0
United Kingdom 18.4 14.6 14.7 14.8 14.3 14.8 14.7 15.2 15.3 16.1

Data unavailable.
NOTE: Pupil / teacher ratios were derived by adding enrollments for primary and secondary education and dividing
the sum by the total number of primary and secondary teachers at each reference year.
SOURCE: Organization for Economic Cooperation and Development, Education Database, 1998.
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Table 3.1: Public expenditures
for elementary and secondary education
as a percentage of GDP, 1993
Country Percent of GDP
Australia 3.6
Austria 3.5
Belgium 3.7

Canada 4.3
Czech Republic 3.4
Denmark 4.5
France 4.0
Germany 3.0
Greece 2.6
Hungary 4.1

Iceland 3.5
Ireland 3.7

Italy 3.5

Japan 3.0
Korea 3.0
Mexico 3.0
New Zealand 4.4
Portugal 3.8
Spain 3.4
Sweden 4.7
Switzerland 4.2
Turkey 2.4
United Kingdom 3.9
United States 3.8
SOURCE: Organization for Economic Cooperation and
Development, Education at a Glance: OECD
Indicators, 1996, Table F1.1b.

Table 3.3: Public expenditures
per pupil for elementary and
secondary education, 1993

Per pupil expenditures
Country (in U.S. dollars)*

Australia $3,344

Austria 4,699

Belgium 4,313

Canada 4,961

Denmark 5,731

France 4,626

Germany 3,910

Greece 1,474

Ireland 2,328

Italy 4,823

Japan 4,181

Korea 1,463

Mexico 890

Portugal 2,383

Spain 2,426

Sweden 5,297

Switzerland 6,690

Turkey 735

United Kingdom 3,686

United States 5,434

*Purchasing power parity (PPP) indices were used to
convert other currencies to U.S. dollars. Because the fiscal
year has a different starting date in different countries,
within-country Consumer Price Indexes (CPI) were used to
adjust the PPP indices to account for inflation.
SOURCE: Organization for Economic Cooperation and
Development, unpublished data, 1997.
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Table 3.2:, Public and private
expenditures for elementary and
secondary education as a
percentage of GDP, 1993
Country Percent of GDP
Australia 4.1

Austria 3.6

Canada 4.5

Denmark 4.5

Finland 4.7

France 4.4

Germany 3.9

Hungary 4.5

Iceland 3.5

Ireland 3.8

Italy 3.5

Japan 3.2

Korea 3.8.

Netherlands 3.2

Portugal 3.9

Spain 3.8

Sweden 4.7

Turkey 2.4

United States 4.1

SOURCE: Organization for Economic Cooperation
and Development, Education at a Glance: OECD
Indicators, 1996, Table F1.1b.

Table 3.4: Gross domestic
product per capita, '1993

Country
GDP per capita
(in U.S. dollars)*

Australia $17,351

Austria 19,166

Belgium 19,323

Canada 19,360

Czech Republic 8,480

Denmark 19,154

Finland 15,646

France 18,698

Germany 18,506

Greece 8,769

Hungary 6,009

Iceland 18,696

Ireland 13,791

Italy 17,709

Japan 20,279

Korea 9,854

Mexico 6,793

Netherlands 17,743

New Zealand 14,979

Portugal 11,796

Russian Federation 5,187

Spain 13,323

Sweden 16,829

Switzerland 23,200

Turkey 5,562

United Kingdom 16,873

United States 24,252
*Purchasing power parity (PPP) indices were used to convert other
currencies to U.S. dollars. Because the fiscal year has a different
starting date in different countries, within-country Consumer Price
Indexes (CPI) were used to adjust the PPP indices to account for
inflation.
NOTE: GDP per capita is calculated by dividing Gross Domestic
Product (adjusted using Purchasing Power Parity exchange rates) by
population size.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996, Table A2.
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Table 3.5: Population
ages 5 to 14 as a percentage
of total population, 1994

Country
Australia
Austria
Belgium
Canada
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Japan
Korea
Mexico
Netherlands
New Zealand
Portugal
Russian Federation
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States

Percent of
total population

Table 3.6: Public expenditures
for elementary and secondary
education as a percentage
of total public expenditures, 1993

14.3
11.7 Percent of total
12.0 Country public expenditures
13.6 Australia 10.1

13.4 Austria 6.7
10.8 Belgium 6.5
12.7 Canada 8.3
13.4 Czech Republic 8.8
11.0 Denmark 7.9
12.6 Finland 7.8
12.7 France 7.4
16.1 Germany 6.2
18.0 Greece 6.4
10.4 Hungary 11.8
11.8 Iceland 8.9
16.6
24.3
12.0

Ireland
Italy

8.8
6.2

14.8 Japan 8.5

12.8 Korea 14.5

15.7 Netherlands 5.7

12.4 New Zealand 11.5
11.7 Spain 8.5
11.5 Sweden 6.9
22.3 Switzerland 11.9
12.8 United Kingdom 8.7
14.4 United States 10.1

SOURCE: Organization for Economic Cooperation and
Development, Education at a Glance: OECD Indicators,
1996, Table C3.

Table 3.7: Expenditures for
staff compensation as a
percentage of current expenditures in
public and private elementary
and secondary schools, 1993

Country
Australia
Austria
Belgium
Canada
Czech Republic
Denmark
Finland
France
Germany

Percent of current
expenditures

76.9

80.6

84.1

80.5

64.2

81.3
72.6

78.6

87.2
Greece 95.4
Hungary 72.0
Iceland 72.7
Ireland 88.7
Italy 91.5
Japan 87.0
Korea 89.8
Netherlands 80.5
Portugal 92.4
Spain 81.0
Sweden 62.9
Switzerland 85.7
Turkey 97.9
United Kingdom 72.7
United States 79.5
SOURCE: Organization for Economic Cooperation and
Development, Education at a Glance: OECD Indicators,
1996, Table F5.1.

SOURCE: Organization for Economic Cooperation and
Development, Education at a Glance: OECD Indicators,
1996, Table F13.

Table 3.8: Expenditures
per pupil for staff compensation
in public and private elementary
and secondary schools, 1993

Country
Expenditures

(in U.S. dollars)*
Australia $2,714
Austria 4,202
Belgium 3,612
Canada 4,073
Czech Republic 1,016
Denmark 4,277
Finland 3,004
France 3,312
Germany 3,052
Greece 1,353
Hungary 1,090
Iceland 1,836
Ireland 2,086
Italy 4,297
Japan 3,016
Korea 1,344
Netherlands 2,619
Portugal 2,239
Spain 2,097
Sweden 3,340
Turkey 673
United Kingdom 2,715
United States 4,028
*Purchasing power parity (PPP) indices were used to
convert other currencies to U.S. dollars. Because the fiscal
year has a different starting date in different countries,
within-country Consumer Price Indexes (CPI) were used to
adjust the PPP indices to account for inflation.
SOURCE: Organization for Economic Cooperation and
Development, Education at a Glance: OECD Indicators,
1996, Table F5.1.
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Table 3.9: Pupil/teacher Table 3.10: Regional
ratios in public elementary and variation in expenditures
secondary schools, 1994 per pupil for public elementary

Country Pupil/teacher ratio
Australia 15.4

Austria 10.1

Belgium 9.4

Canada 17.8

Czech Republic 14.5

Denmark 10.1

France 15.4

Germany 18.2

Greece 14.0

Hungary 11.1

Iceland 9.4

Ireland 19.7

Italy 9.1

Japan 17.2

Korea 28.6

Mexico 24.7

New Zealand 17.2

Portugal 12.5

Russian Federation 16.7

Spain 15.6

Sweden 12.4

Switzerland 14.2

Turkey 26.1

United Kingdom 18.4

United States 17.3

SOURCE: Organization for Economic Cooperation and
Development, unpublished data, 1997.

Table 3.11: Regional
variation in pupil/teacher
ratios in public elementary and
secondary schools, 1993

Country Variation

Australia 0.056

Austria 0.044

Canada 0.070

Finland 0.127

France 0.044

Germany 0.062

Italy 0.077

Korea 0.176

Mexico 0.104

Netherlands 0.017

Spain 0.094

Sweden 0.042

Switzerland 0.177

United States 0.162

SOURCE: Organization for Economic
Cooperation and Development,
unpublished data, 1997.
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Table 3.12: Public expenditures for
elementary and secondary education,
by source of funds, 1993

Country

Funding source
Central Regional Local

Australia 25.0 75.1 ( 1 )

Austria 33.5 43.7 22.8

Belgium ( 1 ) 94.3 5.7

Canada 3.5 63.9 32.6

Czech Republic 80.5 19.5

Denmark 31.6 11.3 57.1

Finland 53.3 (1 ) 46.7

France 75.7 11.3 13.0

Germany 3.5 76.9 19.6

Greece 88.5 11.5 ( 1 )

Hungary 67.1 (2) 32.9

Iceland 64.8 (3) 35.2

Ireland 99.9 (1 ( 0.1

Italy 83.1 3.6 13.2

Japan 24.1 75.9 (2 )

Netherlands 93.6 0.1 6.2

New Zealand 100.0 ( H (I )
Portugal 100.0 ( 1 ) ( 1 )

Spain 40.9 53.0 6.1

Switzerland 3.7 53.2 43.1

Turkey 100.0 (1) , (I I

United Kingdom 7.5 ( 4 92.5

United States 7.9 47.7 44.3
Ill Data not applicable because the question does not apply.
(2) Data included in another category of question, or in another
question:
(31 Magnitude is either negligible or zero.
(4) Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996, Table F12.2.
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Table 4.1: Mean scale score in mathematics and science at grade 4, 1995

Mathematics Science
Country Mean S.E. Relationship to U.S. Mean S.E. Relationship to U.S.
Australia 546 3.1 o 562 2.9 0
Austria 559 3.1 565 3.3 0
Canada 532 3.3 0. 549 3.0
Cyprus 502 3.1 475 3.3
Czech Republic 567 3.3 + 557 3.1 o
England 513 3.2 551 3.3
Greece 492 4.4 497 4.1

Hong Kong 587 4.3 + 533 3.7
Hungary 548 3.7 o 532 3.4
Iceland 474 2.7 505 3.3
Iran, Islamic Repub. 429 4.0 416 3.9
Ireland 550 3.4 0 539 3.3
Israel 531 3.5 o 505 3.6
Japan 597 2.1 + 574 1.8 o
Korea 611 2.1 + 597 1.9 +
Kuwait 400 2.8 401 3.1

Latvia (LSS) 525 4.8 512 4.9
Netherlands 577 3.4 + 557 3.1 o
New Zealand 499 4.3 531 4.9
Norway 502 3.0 530 3.6
Portugal 475 3.5 480 4.0
Scotland 520 3.9 536 4.2
Singapore 625 5.3 + 547 5.0
Slovenia 552 3.2 o 546 3.3
Thailand 490 4.7 473 4.9
United States 545 3.0 o 565 3.1 o
SOURCE: International Association for the Evaluation of Educational Achievement
TIMSS International Study Center, Mathematics Achievement in the Primary School Years, Table 1.1 , Science
Achievement In the Primary School Years, Table 1.1, lEA's Third International Mathematics and Science Study, 1996.
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Table 4.2: Mean scale score in mathematics and science at grade 8, 1995

Mathematics Science

Country Mean S.E. Relationship to U.S. Mean S.E. Relationship to U.S.

Australia 530 4.0 Australia 545 3.9 o

Austria 539 3.0 Austria 558 3.7 +

Belgium (FI) 565 5.7 Belgium (FI) 550 4.2 +

Belgium (Fr) 526 3.4 Belgium (Fr) 471 2.8

Bulgaria 540 6.3 Bulgaria 565 5.3 +

Canada 527 2.4 Canada 531 2.6 o

Colombia 385 3.4 Colombia 411 4.1

Cyprus 474 1.9 Cyprus 463 1.9

Czech Republic 564 4.9 Czech Republic 574 4.3 +

Denmark 502 2.8 o Denmark 478 3.1

England 506 2.6 o England 552 3.3 +

France 538 2.9 France 498 2.5

Germany 509 4.5 o Germany 531 4.8 o

Greece 484 3.1 Greece 497 2.2

Hong Kong 588 6.5 Hong Kong 522 4.7 o

Hungary 537 3.2 + Hungary 554 2.8 +

Iceland 487 4.5 Iceland 494 4.0

Iran, Islamic Repub. 428 2.2 Iran, Islamic Repub. 470 2.4

Ireland 527 5.1 + Ireland 538 4.5 o

Israel 522 6.2 + Israel 524 5.7 o

Japan 605 1.9 + Japan 571 : 1.6 +

Korea 607 2.4 + Korea 565 1.9 +

Kuwait 392 2.5 Kuwait 430 3.7

Latvia (LSS) 493 3.1 o Latvia (LSS) 485 2.7

Lithuania 477 3.5 Lithuania 476 3.4

Netherlands 541 6.7 + Netherlands 560 5.0 +

New Zealand 508 4.5 o New Zealand 525 4.4 o

Norway 503 2.2 o Norway 527 1.9 o

Portugal 454 2.5 Portugal 480 2.3

Romania 482 4.0 Romania 486 4.7

Russian Federation 535 5.3 + Russian Federation 538 4.0 0

Scotland 498 5.5 o Scotland 517 5.1

Singapore 643 4.9 + Singapore 607 5.5 +

Slovak Republic 547 3.3 + Slovak Republic 544 3.2 o

Slovenia 541 3.1 + Slovenia 560 2.5 +

South Africa 354 4.4 South Africa 326 6.6

Spain 487 2.0 Spain 517 1.7

Sweden 519 3.0 + Sweden 535 3.0 o

Switzerland 545 2.8 + Switzerland 522 2.5

Thailand 522 5.7 + Thailand 525 3.7 o

United States 500 4.6 o United States 534 4.7 o

SOURCE: International Association for the Evaluation of Educational Achievement
TIMSS International Study Center, Mathematics Achievement in the Middle School Years, Table 1.1, Science
Achievement In the Middle School Years, Table 1.1, lEA's Third International Mathematics and Science Study, 1996.
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Table 4.3 Mathematics and science achievement at the
end of secondary school, scale score, 1995

Country
Mathematics Science

Mean Standard error Mean Standard error
Australia' 522 9.3 527 9.8
Austria' 518 5.3 520 5.6
Canada' 519 2.8 532 2.6
Cyprus 446 2.5 448 3.0
Czech Republic 466 12.3 487 8.8
Denmark3 547 3.3 509 3.6
France' 523 5.1 487 5.1
Germany2 495 5.9 497 5.1
Hungary 483 3.2 471 3.0
Iceland' 534 2.0 549 1.5
Italy' 476 5.5 475 5.3
Lithuania 469 6.1 461 5.7
Netherlands3 560 4.7 558 5.3
New Zealand 522 4.5 529 5.2
Norway' 528 4.1 544 4.1
Russian Federation 471 6.2 481 5.7
Slovenia3 512 8.3 517 8.2
South Africa3 356 8.3 349 10.5
Sweden 552 4.3 559 4.4
Switzerland 540 5.8 523 5.3
United States' 461 3.2 480 3.3

'Countries not satisfying guidelines for sample participation rates.
2Countries with unapproved student sampling.
3Countries with unapproved sampling procedures and low participation rates.
SOURCE: International Associaton for the Evaluation of Educaitonal Achievement,
Mathematics and Science Achievement in the Final Year of Secondary School:
lEA's Third International Mathematics and Science Study, 1998.

BEST COPY AVAILABLE

138



INTERNATIONAL ELEMENTARY AND SECONDARY EDUCATION

Table 4.4: Achievement in mathematics and science at age 13
in percentage of questions answered correctly, 1991

Mathematics Science

Country Mean S.E. Mean S.E.

Canada 62 0.6 Canada 69 0.4

China 80 1.0 China 67 1.1

Emilia Romagna -Italy 64 0.9 Emilia Romagna -Italy 70 0.7

England 61 2.2 England 69 1.2

Fortaleza, Brazil 32 0.6 Fortaleza, Brazil 46 0.6

France 64 0.8 France 69 0.6

Hungary 68 0.8 Hungary 73 0.5

Ireland 61 0.9 Ireland 63 0.6

Israel 63 0.8 Israel 70 0.7

Jordan 40 1.0 Jordan 57 0.7

Korea 73 0.6 Korea 78 0.5

Mozambique 28 0.3 Portugal 63 0.8

Portugal 48 0.8 Sao Paola, Brazil 53 0.6

Sao Paolo, Brazil 37 0.8 Scotland 68 0.6

Scotland 61 0.9 Slovenia 70 0.5

Slovenia 57 0.8 Soviet Union (former) 71 1.0

Soviet Union (former) 70 1.0 Spain 68 0.6

Spain 55 0.8 Switzerland 74 0.9

Switzerland 71 1.3 Taiwan 76 0.4

Taiwan 73 0.7 United States 67 1.0

United States 55 1.0

SOURCE: Educational Testing Service, Learning Science, Figure 1.1, Learning
Mathematics, Figure 1.1, International Assessment of Educational Progress, 1991.

Table 4.5: Achievement in mathematics and science at age 9
in percentage of questions answered correctly, 1991

Mathematics Science

Country Mean S.E. Mean S.E.

Korea 75 0.6 Korea 68 0.5

Hungary 68 0.6 Taiwan 67 0.5

Taiwan 68 0.8 Emilia-Romagna, Italy 67 0.9

Emilia-Romagna, Italy 68 0.9 United States 65 0.9

Soviet Union (former) 66 1.3 Canada 63 0.4

Scotland 66 0.9 England 63 0.9

Israel 64 0.7 Hungary 63 0.5

Spain 62 1.0 Spain 62 0.7

Canada 60 0.5 Soviet Union (former) 62 1.2

Ireland 60 0.8 Scotland 62 0.7

England 59 1.9 Israel 61 0.7

United States 58 1.0 Slovenia 58 0.5

Slovenia 56 0.6 Ireland 57 0.7

Portugal 55 0.9 Portugal 55 0.7

SOURCE: Educational Testing Service, Learning Science, Figure 6.1, Learning
Mathematics, Figure 6.1, International Assess Ment of Educational Progress, 1991.
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Table 4.6: Reading achievement total scale score (mean) at
grades 4 and 9, 1991

Country

Grade 4

Country

Grade 9

Mean S.E. Mean S.E.

Belgium (Fr) 507 3.2 Belgium (Fr) 481 4.9

Canada (BC) 500 3.0 Botswana 330 2.0

Cyprus 481 2.3 Canada (BC) 522 3.0

Denmark 475 3.5 Cyprus 497 2.2

Finland 569 3.4 Denmark 525 2.1

France 531 4.0 Finland 560 2.5

Germany (East) 499 4.3 France 549 4.3

Germany (West) 503 3.0 Germany (East) 526 3.5

Greece 504 3.7 Germany (West) 522 4.4

Hong Kong 517 3.9 Greece 509 2.9

Hungary 499 3.1 Hong Kong 535 3.7

Iceland 518 0.0 Hungary 536 3.3

Indonesia 394 3.0 Iceland 536 0.0

Ireland 509 3.6 Ireland 511 5.2

Italy 529 4.3 Italy 515 3.4

Netherlands 485 3.6 Netherlands 514 4.9

New Zealand 528 3.3 New Zealand 545 5.6

Norway 524 2.6 Norway 516 2.3

Portugal 478 3.6 Philippines 430 3.9

Singapore 515 1.0 Portugal 523 3.1

Slovenia 498 2.6 Singapore 534 1.1

Spain 504 2.5 Slovenia 532 2.3

Sweden 539 2.8 Spain 490 2.5

Switzerland 511 2.7 Sweden 546 2.5

Trinidad/Tobago 451 3.4 Switzerland 536 3.2

United States 547 2.8 Thailand 477 6.2

Venezuela 383 3.4 Trinidad/Tobago 479 1.7

United States 535 4.8

Venezuela 417 3.1

Zimbabwe 372 3.8

SOURCE: U.S. Department of Education, National Center for Education Statistics,Reading Literacy in the
United States: Findings from the !EA Literacy Study, Tables 1 & 2, 1996.
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Table 4.7: Difference In literacy of 9- and 14-year-old students, scale score, 1991

Age 9 Age 14 Difference in Score

Country Mean S.E. Mean S.E. Mean S.E.

Belgium (Fr) 334 5.9 446 4.3 126 7.3

Canada (BC) 325 4.5 494 3.1 168 5.5

Denmark 291 5.1 500 2.5 209 5.7

Finland 419 4.3 545 2.3 126 4.9

France 367 5.8 531 4.4 154 7.3

West Germany (former) 329 6.4 498 2.5 164 6.8

East Germany.(former) 322 6.1 501 3.5 180 7.0

Greece 332 5.6 482 2.2 147 6.0

Iceland 350 0.0 514 0.1 163 0.0

Ireland 337 6.2 484 5.1 142 8.0

Italy 365 6.1 488 3.3 146 7.0

Netherlands 304 6.1 486 4.6 178 7.7

New Zealand 364 5.8 528 6.0 163 8.3

Norway 358 3.3 489 2.6 131 4.2

Spain 330 3.6 456 3.0 150 4.7

Sweden 379 4.5 529 2.4 150 5.1

Switzerland 340 4.3 516 3.3 172 5.4

United States 389 4.9 514 5.1 125 7.1

SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1995. Table R04.

Table 4.8: Mathematics achievement for boys and girls at grade 4, scale score, 1995

Boys Girls Difference In Score

Country Mean S.E. Mean S.E. Mean S.E.

Australia 547 3.5 545 3.7 2 5.1

Austria 563 3.6 555 3.6 8 5.1

Canada 534 3.4 531 3.9 3 5.2

Cyprus 506 3.5 499 3.3 8 4.8

Czech Republic 568 3.4 566 3.6 3 5.0

England 515 3.4 510 4.4 5 5.5

Greece 491 5.0 493 4.5 2 6.8

Hong Kong 586 4.7 587 4.2 1 6.3

Hungary 552 4.2 546 3.9 5 5.8

Iceland 474 3.3 473 3.0 1 4.5

Iran, Islamic Repub. 433 6.0 424 5.0 9 7.8

Ireland 548 3.9 551 4.3 3 5.8

Israel 537 4.4 528 4.1 9 6.0

Japan 601 2.5 593 2.2 8 3.3

Korea 618 2.5 603 2.6 15 3.6

Latvia (LSS) 521 5.5 530 5.2 9 7.5

Netherlands 585 3.8 569 3.4 15 5.1

New Zealand 494 5.7 504 4.3 10 7.1

Norway 5.4 3.5 499 3.6 5 5.0

Portugal 478 3.8 473 3.7 4 5.3

Scotland 520 4.3 520 3.8 0 5.8

Singapore 620 5.5 630 6.4 10 8.4

Slovenia 5551 3.4 554 4.0 3 5.2

Thailand 485 5.8 496 4.2 11 7.1

United States 545 3.1 544 3.3 2 4.5

SOURCE: International Association for the Evaluation of Educational Achievement
TIMSS International Study Center, Mathematics Achievement in the Primary School Years, Table 1.6,
lEA's Third International Mathematics and Science Study, 1996.
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Table 4.9: Mathematics achievement for boys and girls at grade 8, scale score, 1995

Girls Boys Difference In Score

Country Mean S.E. Mean S.E. Mean S.E.

Australia 532 4.6 527 5.1 -5 6.9

Austria 536 4.5 544 3.2 8 5.6

Belgium (FI) 567 7.4 563 8.8 4 11.5

Belgium (Fr) 524 3.7 530 4.7 6 6.0

Canada 530 2.7 526 3.2 -4 4.2

Colombia 384 3.6 386 6.9 2 7.7

Cyprus 475 2.5 472 2.8 3 3.7

Czech Republic 558 6.3 569 4.5 11 7.7

Denmark 494 3.4 511 3.2 17 4.7

England 504 3.5 508 5.1 4 6.2

France 536 3.8 542 3.1 6 4.9

Germany 509 5.0 512 5.1 3 7.1

Greece 478 3.1 490 3.7 12 4.8

Hungary 537 3.6 537 3.6 0 5.1

Iceland 486 5.6 488 5.5 2 7.8

Iran, Islamic Rep. 421 3.3 434 2.9 13 4.4

Ireland 520 6.0 535 7.2 14 9.3

Japan 600 2.1 609 2.6 9 3.3

Korea 598 3.4 615 3.4 17 4.7

Lithuania 478 4.1 477 4.0 1 5.7

Netherlands 536 6.4 545 7.8 8 10.1

Norway 501 2.7 505 2.8 4 3.9

Portugal 449 2.7 460 2.8 11 3.9

Russian Federation 536 5.0 535 6.3 -1 8.0

Scotland 490 5.2 506 6.6 16 8.4

South Africa 349 4.1 360 6.3 11 7.5

Spain 483 2.6 492 2.5 10 3.6

Sweden 518 3.1 520 3.6 2 4.7

Switzerland 543 3.1 548 3.5 5 4.7

United States 497 4.5 502 5.2 5 6.9

SOURCE: International Association for the Evaluation of Educational Achievement
TIMSS International Study Center, Mathematics Achievement in the Middle School Years, Table 1.6,
lEA's Third International Mathematics and Science Study, 1996.
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Table 4.10: Mathematics achievement for boys and girls in their final year
of secondary school, scale score, 1995

Boys Girls Difference In Score

Country Mean S.E. Mean S.E. Mean S.E.

Australia 540 10.3 510 9.3 30 13.9

Austria 545 7.2 503 . 5.5 41 9.0

Canada 537 3.8 504 3.5 34 5.2

Cyprus 454 4.9 439 3.7 15 6.1

Czech Republic 488 11.3 443 16.8 45 20.2

Denmark 575 4.0 523 4.0 52 5.7

France 544 5.6 506 5.3 38 7.7

Germany 509 8.8 580 8.8 29 12.4

Hungary 485 4.9 481 4.8 5 6.9

Iceland 558 3.4 541 2.2 44 4.1

Italy 490 7.4 464 6.0 26 9.5

Lithuania 485 7.3 461 7.7 23 10.6

Netherlands 585 5.6 533 5.9 53 8.2

New Zealand 536 4.9 507 6.2 29 7.9

Norway 555 5.3 501 4.8 54 7.1

Russian Fecietalian 488 6.5 460 6.6 27 9.2

Slovenia 535 12.7 490 8.0 46 15.0

South Africa 365 9.3 348 10.8 17 14.3

Sweden 573 5.9 531 3.9 42 7.0

Switzerland 555 6.4 522 7.4 33 9.8

United States 466 4.1 456 3.6 11 5.5

SOURCE: International Association for the Evaluation of Educational Achievement Mathematics and
Science Achievement in the Final Year of Secondary School lEA's Third International Mathematics and
Science Study, 1998.

. ,

Table 4.11: Science achievement for boys and girls at grade 4, scale score, 1995

Boys Girls Difference In Score

Country Mean S.E. Mean S.E. Mean S.E.

Australia 569 3.3 556 3.2 13 4.6

Austria 572 3.9 556 3.7 15 5.3

Canada 553 3.7 545 3.2 8 4.9

Cyprus 480 4.0 471 3.1 10 5.1

Czech Republic 565 3.4 548 3.6 17 5.0

England 555 4.0 548 3.4 7 5.3

Greece 501 4.5 494 4.3 7 6.2

Hong Kong 540 4.1 526 3.8 14 5.6

Hungary 539 3.8 525 3.9 14 5.4

Iceland 514 4.3 496 3.3 18 5.4

Iran, Islamic Repub. 421 5.9 412 4.7 9 7.6

Ireland 543 3.5 536 4.5 7 5.7

Israel 512 4.5 501 3.8 11 5.9

Japan 580 2.0 567 2.0 14 2.9

Korea 604 2.2 590 2.5 14 3.3

Latvia (LSS) 512 5.4 513 5.5 1 7.7

Netherlands 570 3.6 544 3.5 26 5.0

New Zealand 527 6.1 535 4.8 8 7.7

Norway 534 4.7 526 3.7 8 5.9

Portugal 481 4.5 478 4.2 3 6.2

Scotland 538 4.5 533 4.3 4 6.2

Singapore 549 5.4 545 6.3 4 8.3

Slovenia 548 3.3 544 4.0 4 5.2

Thailand 471 5.9 474 4.3 3 7.3

United States 571 3.3 560 3.3 12 4.6

SOURCE: International Association for the Evaluation of Educational Achievement
TIMSS International Study Center, Science Achievement in the Primary School Years, Table 1.6,

lEA's Third International Mathematics and Science Study, 1996.
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Table 4.12: Science achievement for boys and girls at grade 8, scale score, 1995

Girls Boys Difference In Score
Country Mean S.E. Mean S.E. Mean S.E.

Korea 551 2.3 576 2.7 24 3.6

England 542 4.2 562 5.6 20 7.1

Germany 524 4.9 542 5.9 18 7.6

Spain 508 2.3 526 2.1 18 3.1

Japan 562 2.0 579 2.4 17 3.1

Sweden 528 3.4 543 3.4 15 4.8

Switzerland 514 3.0 529 3.2 15 4.4

Canada 525 3.7 537 3.1 12 4.8

United States 530 5.2 539 4.9 9 7.2

Australia 540 4.1 550 5.2 10 6.6

France 490 3.3 506 2.7 16 4.3

Austria 549 4.6 566 4.0 18 6.1

Belgium (FI) 543 5.8 558 6.0 15 8.4

Belgium (Fr) 463 2.9 479 4.8 16 5.6

Czech Republic 562 5.8 586 4.2 24 7.2

Denmark 463 3.9 494 3.6 31 5.3

Hungary 545 3.4 563 3.1 18 4.7

Iceland 486 4.6 501 5.1 16 6.9

Ireland 532 5.2 544 6.6 12 8.4

Netherlands 550 4.9 570 6.4 20 8.1

Norway 520 2.0 534 3.2 14 3.8

Russian Federation 533 3.7 544 4.9 11 6.2

Scotland 507 4.7 527 6.4 20 7.9

South Africa 315 6.0 337 9.5 21 11.3

Lithuania 470 4.0 484 3.8 14 5.5

Portugal 468 2.7 490 2.8 22 3.9

Cyprus 465 2.7 461 2.2 -4 3.4

Iran, Islamic Rep. 461 3.2 477 3.8 17 4.9

Greece 489 3.1 505 2.6 16 4.0

Colombia 405 4.6 418 7.3 13 8.6

SOURCE: International Association for the Evaluation of Educational Achievement
TIMSS International Study Center, Science Achievement in the Middle School Years, Table 1.6,

lEA's Third International Mathematics and Science Study, 1996.
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Table 4.13: Science achievement for boys and girls in their final year of
secondary school, scale score, 1995

Boys Girls Difference In Score

Country Mean S.E. Mean S.E. Mean S.E.

Australia 547 11.5 513 9.4 34 14.8

Austria 554 8.7 501 5.8 53 10.4

Canada 550 3.6 518 3.8 32 5.2

Cyprus 459 5.8 439 3.0 20 6.5

Czech Republic 512 8.8 460 11.0 51 14.0

Denmark 532 5.4 490 4.1 41 6.8

France 508 6.7 468 4.8 39 8.3

Germany 514 7.9 478 8.5 35 11.6

Hungary 484 4.2 455 4.3 29 6.0

Iceland 572 2.7 530 2.1 41 3.4

Italy 495 6.7 458 5.6 37 8.8

Lithuania 481 6.4 450 7.3 31 9.7

Netherlands 582 5.7 532 6.2 49 8.4

New Zealand 543 7.1 515 5.2 28 8.8

Norway 574 5.1 513 4.5 61 6.8

Russian Federation 510 5.7 463 6.7 47 8.8

Slovenia 541 12.7 494 6.4 47 14.3

South Africa 367 11.5 333 13.0 34 17.4

Sweden 585 5.9 534 3.5 50 6.8

Switzerland 540 6.1 500 7.8 40 9.9

United States 492 4.5 469 3.9 23 5.9

SOURCE: International Association for the Evaluation of Educational Achievement Mathematics and
Science Achievement in the Final Year of Secondary School, lEA's Third International Mathematics and

Science Study, 1998.

Table 4.14: Difference in mathematics scores for boys and girls at age 13, in
percentage of questions answered correctly, 1991

Boys Girls Difference in score

Country Mean S.E. Mean S.E. Mean S.E.

Canada 63 0.7 61 0.6 2 0.9

China 82 1.0 79 1.1 3 1.5

Emilia Romagna -Italy 66 1.1 62 0.9 4 1.4

England 61 3.0 60 2.2 1 3.7

Fortaleza, Brazil 35 0.9 31 0.6 4 1.1

France 66 0.9 63 0.9 3 1.3

Hungary 69 1.0 68 0.9 1 1.3

Ireland 63 1.2 58 1.1 5 1.6

Israel 64 0.9 62 1.1 2 1.4

Jordan 41 1.2 39 1.9 2 2.2

Korea 74 0.9 72 1.0 2 1.3

Mozambique 29 0.5 28 0.3 1 0.6

Portugal 49 1.3 48 0.9 1 1.6

Sao Paolo, Brazil 38 0.9 36 0.9 2 1.3

Scotland 60 1.0 61 1.1 -1 1.5

Slovenia 58 0.8 56 1.0 2 1.3

Soviet Union (former) 70 1.3 70 0.9 0 1.6

Spain 57 1.1 54 0.8 3 1.4

Switzerland 73 1.5 69 1.1 4 1.9

Taiwan 73 0.9 72 0.9 1 1.3

United States 56 1.1 55 1.3 1 1.7

SOURCE: Educational Testing Service, Learning Mathematics, Data Appendix, p. 145, International Assessment of

Educational Progress, 1991.
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Table 4.15: Difference in science scores for boys and girls at
age 13, in percentage of questions answered correctly, 1991

Boys Girls Difference in score
Country Mean S.E. Mean S.E. Mean S.E.

Canada 71 0.5 67 0.4 4 0.6

China 69 1.2 65 1.1 4 1.6

Emilia Romagna -Italy 72 0.8 68 0.8 4 1.1

England 70 1.6 67 1.8 3 2.4

Fortaleza, Brazil 49 0.7 44 0.8 5 1.1

France 71 0.7 67 0.7 4 1.0

Hungary 76 0.6 71 0.7 5 0.9

Ireland 66 0.9 61 0.8 5 1.2

Israel 72 0.8 68 0.8 4 1.1

Jordan 57 0.8 56 1.3 1 1.5

Korea 80 0.6 75 0.7 5 0.9

Portugal 65 1.0 60 0.8 5 1.3

Sao Paolo, Brazil 56 0.8 50 0.7 6 1.1

Scotland 70 0.7 66 0.9 4 1.1

Slovenia 73 0.7 68 0.6 5 0.9

Soviet Union (former) 73 1.1 70 1.0 3 1.5

Spain 69 0.8 66 0.7 3 1.1

Switzerland 76 1.1 71 0.8 5 1.4

Taiwan 76 0.6 75 0.6 1 0.8

United States 69 1.2 65 0.9 4 1.5

SOURCE: Educational Testing Service, Learning Science, Data Appendix, p. 143, International Assessment of
Educational Progress, 1991.

Table 4.16: Difference in mathematics scores for boys and girls at
age 9, in percentage of questions answered correctly, 1991

Boys Girls Difference in score
Country Mean S.E. Mean S.E. Mean
Canada 60 0.7 60 0.6 0

Emilia-Romagna, Italy 70 1.0 66 1.1 4

England 59 1.5 60 2.9 1

Hungary 68 0.8 68 0.8 0

Ireland 60 0.9 60 1.1 0

Israel 66 0.8 63 0.9 3

Korea 77 0.7 72 0.8 5

Portugal 57 1.1 54 1.1 3

Scotland 66 1.1 66 1.1 0

Slovenia 56 0.7 56 0.7 0

Soviet Union (former) 66 1.2 65 1.4 1

Spain 62 1.3 62 1.1 0

Taiwan 68 0.8 68 0.9 0

United States 59 1.1 58 1.2 1

SOURCE: Educational Testing Service, Learning Mathematics, Data Appendix, p. 150, International Assessment of
Educational Progress, 1991.
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Table 4.17: Difference in science scores for boys and girls at age 9, in percentage
of questions answered correctly, 1991

Boys Girls Difference in score

Country Mean S.E. Mean S.E. Mean S.E.

Canada 64 0.4 62 0.5 2 0.6

Emilia-Romagna, Italy 68 1.0 66 1.0 2 1.4

England 64 1.3 62 1.2 2 1.8

Hungary 63 0.6 62 0.6 1 0.8

Ireland 58 1.0 55 0.9 3 1.3

Israel 63 0.9 59 0.7 4 1.1

Korea 70 0.7 65 0.5 5 0.9

Portugal 56 0.9 53 0.9 3 1.3

Scotland 62 0.7 63 1.0 -1 1.2

Slovenia 58 0.6 57 0.6 1 0.8

Soviet Union (former) 63 1.4 60 1.2 3 1.8

Spain 63 0.9 60 0.7 3 1.1

Taiwan 69 0.6 65 0.7 4 0.9

United States 66 1.1 64 0.8 2 1.4

SOURCE: Educational Testing Service, Learning Science, Data Appendix, p. 150, International Assessment of
Educational Progress, 1991.

Table 4.18: Achievement scores for boys and girls in reading at age 9, scale score, 1991

Boys Girls Difference

Country Mean S.E. Mean S.E. Mean S.E.

Belgium (Fr) 503 4.5 512 4.5 9 6.4

Canada (BC) 495 5.4 506 5.4 11 7.6

Cyprus 479 3.2 484 3.2 5 4.5

Denmark 463 5.5 489 4.9 26 7.1

E. Germany 490 6.3 509 6.1 19 8.8

France 530 5.7 533 5.6 3 8.0

Greece 499 4.4 510 4.2 11 6.1

Hong Kong 512 3.7 524 3.6 12 5.2

Hungary 495 3.8 504 3.6 9 5.2

Iceland 508 0.0 528 0.0 20 0.0

Indonesia 394 3.6 397 3.7 3 5.2

Ireland 502 5.2 517 5.0 15 7.2

Italy 525 5.2 537 5.1 12 7.3

Netherlands 483 5.4 488 5.2 5 7.5

New Zealand 519 4.1 539 4.0 20 5.7

Norway 517 4.6 533 4.0 16 6.1

Portugal 474 4.5 483 4.5 9 6.4

Singapore 510 1.3 521 1.3 11 1.8

Slovenia 491 3.3 506 3.4 15 4.7

Spain 500 3.4 508 3.3 8 4.7

Sweden 533 4.4 546 4.3 13 6.2

Switzerland 507 4.2 517 4.2 10 5.9

Trinidad/Tobago 443 4.3 460 4.1 17 5.9

United States 543 3.6 552 3.4 9 5.0

Venezuela 379 4.2 392 3.9 13 5.7

W. Germany 501 3.9 508 3.8 7 5.4

SOURCE: El ley, Warwick B., How in the World do Students Read? Table 6.1,

International Association for the Evaluation of Educational Achievement, 1992.
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Table 4.19: Achievement scores for boys and girls in reading at age 14, scale
score, 1991

Boys Girls Difference
Country Mean S.E. Mean S.E. Mean S.E.

Belgium (Fr) 480 5.2 486 5.4 6 7.5
Botswana 327 3.2 333 2.8 6 4.3
Canada (BC) 513 3A 534 3.3 21 4.7
Cyprus 493 3.0 501 3.2 8 4.4

Denmark 523 2.9 527 2.8 4 4.0
E. Germany 523 4.0 530 4.0 7 5.7
France 553 5.0 549 4.2 4 6.5
Greece 509 3.3 510 3.1 1 4.5
Hong Kong 533 4.0 538 3.8 5 5.5
Hungary 528 3.8 542 3.7 14 5.3
Iceland 530 0.0 543 0.0 13 0.0
Ireland 502 5.1 525 5.0 23 7.1

Italy 511 4.0 520 3.9 9 5.6
Netherlands 511 4.9 520 5.2 9 7.1

New Zealand 544 5.9 549 5.5 5 8.1

Norway 516 3.2 520 3.1 4 4.5
Portugal 528 3.4 520 3.2 8 4.7

Singapore 534 1.6 534 1.5 0 2.2
Slovenia 529 3.3 534 3.3 5 4.7

Spain 488 3.3 492 3.1 4 4.5
Sweden 540 3.3 555 3.2 15 4.6
Switzerland 535 3.5 538 3.3 3 4.8

Trinidad/Tobago 466 2.6 492 2.2 26 3.4
United States 530 6.3 543 5.9 13 8.6
Venezuela 419 4.0 421 3.5 2 5.3
W. Germany 522 4.4 526 4.4 4 6.2
Zimbabwe 380 4.4 363 4.1 17 6.0
SOURCE: El ley, Warwick B., How in the World do Students Read? Table 6.2
International Association for the Evaluation of Educational Achievement, 1992.
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Table 4.20: Attitudes about science and achievement at age 13, by gender, 1991

Country

Percent of students

who think science equally

important for boys & girls

Score in science

for boys

Score in science

for girls Difference in score

Percent S.E. Mean S.E. Mean S.E. Mean S.E.

Canada 96 0.4 71 0.5 67 0.4 4 0.6

China 99 0.2 69 1.2 65 1.1 4 . 1.6

Emilia Romagna -Italy 94 0.6 72 0.8 68 0.8 4 1.1

England 97 0.7 70 1.6 67 1.8 3 2.4

Fortaleza, Brazil 92 0.8 49 0.7 44 0.8 5 1.1

France 93 0.7 71 0.7 67 0.7 4 1.0

Hungary 95 0.6 76 0.6 71 0.7 5 0.9

Ireland 95 0.6 66 0.9 61 0.8 5 1.2

Israel 88 1.0 72 0.8 68 0.8 4 1.1

Jordan 70 1.7 57 0.8 56 1.3 1 1.5

Korea 62 1.4 80 0.6 75 0.7 5 0.9

Portugal 97 0.6 65 1.0 60 0.8 5 1.3

Sao Paolo, Brazil 95 0.6 56 0.8 50 0.7 6 1.1

Scotland 97 0.5 70 0.7 66 0.9 4 1.1

Slovenia 91 0.8 73 0.7 68 0.6 5 0.9

Soviet Union (former) 74 1.8 73 1.1 70 1.0 3 1.5

Spain 96 0.5 69 0.8 66 0.7 3 1.1

Switzerland 93 0.6 76 1.1 71 0.8 5 1.4

Taiwan 78 1.1 76 0.6 75 0.6 1 0.8

United States 91 0.9 69 1.2 65 0.9 4 1.5

SOURCE: Educational Testing Service, Learning Science, Figure 1.2, International Assessment of Educational Progress, 1991.

Table 4.21: Attitudes about mathematics and achievement at age 13, by gender, 1991

Country

Percent of students who

think mathematics equally
Important for boys & girls

Score in mathematics
for boys

Score in mathematics
for girls Difference in score

Percent S.E. Mean S.E. Mean S.E. Mean S.E.

Canada 97 0.3 63 0.7 61 0.6 2 0.9

China 99 0.2 82 1.0 79 1.1 3 1.5

Emilia Romagna -Italy 93 0.7 66 1.1 62 0.9 4 1.4

England 97 0.8 61 3.0 60 2.2 1 3.7

Fortaleza, Brazil 91 0.9 35 0.9 31 0.6 4 1.1

France 94 0.6 66 0.9 63 0.9 3 1.3

Hungary 93 0.7 69 1.0 68 0.9 1 1.3

Ireland 95 0.5 63 1.2 58 1.1 5 1.6

Israel 92 0.6 64 0.9 62 1.1 2 1.4

Jordan 76 1.4 41 1.2 39 1.9 2 2.2

Korea 56 1.2 74 0.9 72 1.0 2 1.3

Mozambique 84 1.1 29 0.5 28 0.3 1 0.6

Portugal 97 0.7 49 1.3 48 0.9 1 1.6

Sao Paolo, Brazil 95 0.8 38 0.9 36 0.9 2 1.3

Scotland 98 0.3 60 1.0 61 1.1 -1 1.5

Slovenia 91 1.0 58 0.8 56 1.0 2 1.3

Soviet Union (former) 81 1.0 70 1.3 70 0.9 0 1.6

Spain 97 0.5 57 1.1 54 0.8 3 1.4

Switzerland 92 0.6 73 1.5 69 1.1 4 1.9

Taiwan 76 1.0 73 0.9 72 0.9 1 1.3

United States 94 0.8 56 1.1 55 1.3 1 1.7

SOURCE: Educational Testing Service, Learning Mathematics, Figure 1.2, International Assessment of
Educational Progress, 1991.
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Table 4.22: Total amount of daily out-of-school study time at grade 8, 1995

Country

Average hours per day studying mathematics
or doing mathematics homework

Average hours per day studying science
or doing science homework

Mean S.E. Mean S.E.
Australia 0.7 0.02 0.5 0.01

Austria 0.8 0.02 0.7 0.03
Belgium (FI) 1.1 0.03 0.8 0.02
Belgium (Fr) 1.0 0.02 0.8 0.02
Canada 0.7 0.02 0.6 0.02
Colombia 1.3 0.06 1.2 0.06
Cyprus 1.2 0.02 0.9 0.02
Czech Republic 0.6 0.02 0.6 0.02
Denmark 0.5 0.02 0.3 0.02
France 0.9 0.02 0.6 0.01
Germany 0.6 0.02 0.6 0.02
Greece 1.2 0.03 1.2 0.03
Hong Kong 0.9 0.02 0.6 0.02
Hungary 0.8 0.02 1.1 0.02
Iceland 0.9 0.03 0.6 0.03
Iran, Islamic Repub. 2.0 0.05 1.9 0.05
Ireland 0.7 0.02 0.6 0.01
Israel 1.0 0.04 0.6 0.03
Japan 0.8 0.01 0.6 0.01
Korea 0.8 0.02 0.6 0.02
Kuwait 1.6 0.04 1.5 0.05
Latvia (LSS) 0.9 0.02 0.6 0.02
Lithuania 0.8 0.02 0.7 0.02
Netherlands 0.6 0.01 0.6 0.01
New Zealand 0.7 0.02 0.6 0.01

Norway 0.7 0.02 0.6 0.01
Portugal 1.0 0.02 0.9 0.02
Romania 1.8 0.70 1.6 0.06
Russian Federation 0.9 0.02 1.0 0.02
Scotland 0.6 0.02 0.5 0.01

Singapore 1.4 0.02 1.3 0.02
Slovak Republic 0.7 0.01 0.8 0.02
Slovenia 0.9 0.02 1.0 0.02
Spain 1.2 0.02 1.0 0.02
Sweden 0.7 0.01 0.7 0.01
Switzerland 0.9 0.02 0.7 0.01
Thailand 1.2 0.03 1.0 0.02
United States 0.8 0.02 0.6 0.01
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Table 4.22 (continued): Total amount of daily out-of-school study time at grade 8, 1995

Country

Average hours per day studying or doing
homework in other subjects

Total hours each

day on average

Mean S.E. Mean S.E.

Australia 0.9 0.02 2.0 0.04

Austria 0.8 0.02 2.4 0.07

Belgium (FI) 1.5 0.03 3.4 0.07

Belgium (Fr) 1.2 0.03 3.0 0.07

Canada 0.9 0.03 2.2 0.07

Colombia 2.0 0.70 4.6 0.15

Cyprus 1.5 0.03 3.6 0.06

Czech Republic 0.6 0.02 1.8 0.05

Denmark 0.5 0.02 1.4 0.05

France 1.2 0.03 2.7 0.05

Germany 0.8 0.02 2.0 0.05

Greece 2.0 0.05 4.4 0.08

Hong Kong 1.1 0.03 2.5 0.06

Hungary 1.2 0.03 3.1 0.06

Iceland 0.9 0.03 2.4 0.07

Iran, Islamic Repub. 2.5 0.05 6.4 0.13

Ireland 1.4 0.03 2.7 0.05

Israel 1.2 0.05 2.8 0.10

Japan 1.0 0.02 2.3 0.04

Korea 1.1 0.02 2.5 0.05

Kuwait 2.3 0.07 5.3 0.12

Latvia (LSS) 1.2 0.03 2.7 0.05

Lithuania 1.2 0.04 2.7 0.06

Netherlands 1.0 0.03 2.2 0.04

New Zealand 0.9 0.02 2.1 0.05

Norway 1.0 0.02 2.3 0.04

Portugal 1.1 0.02 3.0 0.05

Romania 1.6 0.06 5.0 0.18

Russian Federation 1.0 0.02 2.9 0.05

Scotland 0.7 0.02 1.8 0.04

Singapore 1.9 0.03 4.6 0.04

Slovak Republic 0.9 0.02 2.4 0.04

Slovenia 0.9 0.02 2.9 0.05

Spain 1.4 0.03 3.6 0.06

Sweden 0.9 0.02 2.3 0.04

Switzerland 1.0 0.02 2.7 0.04

Thailand 1.3 0.02 3.5 0.06

United States 0.9 0.02 2.3 0.04

SOURCE: International Association for the Evaluation of Educational Achievement, TIMSS International Study
Center, Mathematics Achievement In the Middle School Years, Table 4.7, lEA's Third International
Mathematics and Science Study, 1996.
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Table 4.23: Total amount of daily out-of-school study time
in mathematics at grade 8, 1995

Country
Less than 1 hour 1 to less than 2 hours

Percent S.E. Scale score S.E. Percent S.E. Scale score S.E.

Australia 15 0.1 486 5.7 46 1.0 541 4.4
Austria 9 0.8 524 6.7 46 1.3 551 4.1

Belgium (FI) 2 0.4 ( ) ( ' 1 25 1.3 552 8.9
Belgium (Fr) 7 0.8 466 7.4 32 1.0 543 4.6
Canada 14 1.2 514 5.6 47 1.1 538 2.8
Colombia 2 0.4 ( 11 I (' ) 17 1.1 394 5.2
Cyprus 9 0.5 442 5.8 19 0.7 475 3.9
Czech Republic 13 1.1 551 7.1 57 1.1 571 5.1

Denmark 39 1.6 517 4.4 39 1.4 508 3.8
France 8 0.7 505 8.0 33 1.2 545 3.6
Germany 14 1.1 476 6.7 51 1.2 521 4.3
Greece 6 0.6 450 7.4 14 0.7 483 5.2
Hong Kong 13 1.0 539 9.3 32 0.9 586 6.6
Hungary 4 0.4 483 11.3 33 1.1 536 5.0
Iceland 5 1.0 450 12.0 46 1.7 501 5.1

Iran, Islamic Repub. 1 0.2 V ) (' ) 5 0.5 428 5.6
Ireland 5 0.6 465 8.8 29 1.0 517 5.3
Israel 5 0.6 539 10.9 36 2.2 546 6.3
Japan 13 0.8 578 5.3 39 0.8 607 2.6
Korea 15 0.9 582 4.9 32 1.1 604 3.5
Kuwait 3 0.6 358 10.3 13 1.5 401 5.5
Latvia (LSS) 4 0.5 467 9.4 35 1.1 507 4.4
Lithuania 5 0.6 453 9.4 39 1.4 487 3.9
Netherlands 3 0.9 492 16.2 54 1.7 539 9.0
New Zealand 12 0.9 472 5.6 51 1.2 519 4.7
Norway 6 0.5 481 6.8 50 1.2 514 2.9
Portugal 3 0.3 458 8.1 41 1.1 463 3.1

Romania 9 0.7 459 10.4 16 1.0 464 7.0
Russian Federation 4 0.5 493 10.3 33 1.1 538 5.3
Scotland 17 1.4 461 4.8 54 1.2 506 5.7
Singapore 2 0.3 ( I V ) 7 0.4 642 8.0
Slovak Republic 6 0.5 549 8.3 46 0.9 556 3.9
Slovenia 5 0.5 551 9.8 36 1.0 561 4.1

Spain 3 0.4 443 5.5 26 1.0 490 3.1

Sweden 7 0.6 496 6.9 55 1.2 528 3.1
Switzerland 4 0.3 523 7.9 44 1.2 556 3.4
Thailand 3 0.3 495 11.9 26 1.0 514 5.4
United States 17 1.1 471 7.2 42 0.9 514 4.2
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Table 4.23 (continued): Total amount of daily out-of-school study time
in mathematics at grade 8, 1995

2 to 3 hours More than 3 hours

Percent S.E. Scale score S.E. Percent S.E. Scale score S.E.

Australia 22 0.6 543 5.2 17 0.7 532 4.8

Austria 21 0.9 544 4.5 24 1.2 528 5.3

Belgium (FI) 28 1.1 592 5.9 45 1.6 560 4.6

Belgium (Fr) 21 1.3 544 5.5 40 1.5 519 4.5

Canada 18 0.7 534 3.7 21 1.1 511 3.6

Colombia 20 .1.2 389 3.6 61 1.9 390 3.5

Cyprus 26 0.8 491 4.0 46 0.9 475 2.9

Czech Republic 17 0.9 568 8.2 13 0.8 542 7.6

Denmark 13 0.8 479 4.1 9 0.7 468 6.9

France 28 1.0 547 4.5 31 1.2 537 3.7

Germany 18 1.0 524 7.0 17 0.9 498 5.0

Greece 21 0.7 485 3.9 59 1.2 491 3.3

Hong Kong 25 0.9 607 6.1 30 1.1 604 7.2

Hungary 22 0.9 541 5.2 41 1.3 545 3.7

Iceland 25 1.3 489 5.4 23 1.4 477 7.3

Iran, Islamic Repub. 12 1.0 436 4.8 82 1.3 431 2.4

Ireland 40 1.1 547 5.5 26 1.2 533 5.7

Israel 26 1.5 521 6.8 33 2.1 502 6.3

Japan 20 0.6 609 4.0 28 1.0 612 2.7

Korea 25 0.8 607 4.0 29 1.2 628 4.3

Kuwait 19 1.3 397 5.1 65 1.8 392 2.0

Latvia (LSS) 32 1.2 497 4.9 29 1.2 487 3.4

Lithuania 28 1.0 481 4.6 28 1.4 474 5.4

Netherlands 27 1.7 562 7.0 16 0.8 524 6.0

New Zealand 21 1.0 518 6.1 17 0.9 495 5.6

Norway 24 0.9 510 3.6 21 0.9 483 3.6

Portugal 18 0.7 455 3.3 38 1.2 448 3.0

Romania 15 0.7 481 5.4 60 1.6 494 4.2

Russian Federation 25 1.0 538 5.2 38 1.4 544 6.9

Scotland 17 1.0 517 8.6 12 0.8 503 7.4

Singapore 13 0.6 652 6.6 78 0.9 643 4.9

Slovak Republic 25 0.7 548 4.4 23 1.0 532 4.1

Slovenia 21 0.8 537 4.8 37 1.1 523 3.4

Spain 18 0.9 495 3.3 53 1.3 487 2.4

Sweden 17 0.8 525 4.3 21 0.9 503 4.2

Switzerland 19 0.8 548 5.1 33 1.1 536 4.0

Thailand 18 0.7 515 5.7 54 1.5 531 6.6

United States 17 0.7 507 5.5 24 0.8 498 5.9

( ' ( I n s u f f i c i e n t data to report achievement.
SOURCE: International Association for the Evaluation of Educational Achievement, TIMSS International Study Center,
Mathematics Achievement In the Middle School Yeats, Table 4.9, lEA's Third International Mathematics and Science Study, 1996.
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Table 4.24: Total amount of daily out-of-school study time in science at grade 8, 1995

Less than 1 hour 1 to less than 2 hours
Country Percent S.E. Scale score S.E. Percent S.E. Scale score S.E.

Australia 15 0.9 505 6.9 46 1.0 556 4.1

Austria 9 0.8 551 9.9 46 1.3 563 4.8

Belgium (FI) 2 0.4 ( ) ( ) 25 1.3 545 5.0
Belgium (Fr) 7 0.8 428 6.9 32 1.0 481 4.7

Canada 14 1.2 524 6.1 47 1.1 541 2.8

Colombia 2 0.4 ( ) ( ) 17 1.1 421 5.3

Cyprus 9 0.5 430 7.0 19 0.7 468 4.4

Czech Republic 13 1.1 558 9.0 57 1.1 579 3.9

Denmark 39 1.6 494 4.4 39 1.4 479 4.1

France 8 0.7 481 6.8 33 1.2 497 3.3

Germany 14 1.1 505 8.2 51 1.2 541 4.6

Greece 6 0.6 473 4.8 14 0.7 497 5.0

Hong Kong 13 1.0 489 7.3 32 0.9 519 4.7

Hungary 4 0.4 519 10.0 33 1.1 553 4.4

Iceland 5 1.0 470 8.7 46 1.7 505 5.6

Iran, Islamic Republic 1 0.2 ( 1 11 5 0.5 476 6.0

Ireland 5 0.6 475 9.0 29 1.0 529 5.4

Israel 5 0.6 532 13.5 36 2.2 555 7.7

Japan 13 0.8 551 4.4 39 0.8 573 2.2

Korea 15 0.9 544 5.0 32 1.1 564 2.9

Kuwait 3 0.6 400 10.4 13 1.5 436 7.8

Latvia (LSS) 4 0.5 468 8.5 35 1.1 492 4.1

Lithuania 5 0.6 457 9.1 39 1.4 484 4.5

Netherlands 3 0.9 519 17.1 54 1.7 559 6.1

New Zealand 12 0.9 488 7.6 51 1.2 536 4.6

Norway 6 0.5 501 7.3 50 1.2 533 2.5

Portugal 3 0.3 465 8.8 41 1.1 488 2.9

Romania 9 0.7 460 11.7 16 1.0 468 7.0

Russian Federation 4 0.5 511 10.1 33 1.1 542 4.4

Scotland 17 1.4 470 5.3 54 1.2 526 5.1

Singapore 2 0.3 ( ) l 1 7 0.4 604 8.4

Slovak Republic 6 0.5 551 7.1 46 0.9 552 3.7

Slovenia 5 0.5 559 9.2 36 1.0 580 3.5

Spain 3 0.4 482 7.9 26 1.0 522 2.8
Sweden 7 0.6 520 6.0 55 1.2 544 3.2

Switzerland 4 0.3 500 8.3 44 1.2 530 3.1

Thailand 3 0.3 510 8.8 26 1.0 520 4.0

United States 17 1.1 507 9.5 42 0.9 548 4.1
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Table 4.24 (continued): Total amount of daily out-of-school study time science
at grade 8, 1995

2 to 3 hours More than 3 hours

Country Percent S.E. Scale score S.E. Percent S.E. Scale score S.E.

Australia 22 0.6 557 4.9 17 0.7 546 5.0

Austria 21 0.9 561 5.0 24 1.2 553 4.8

Belgium (FI) 28 1.1 562 5.9 45 1.6 547 3.6

Belgium (Fr) 21 1.3 481 4.5 40 1.5 467 4.0

Canada 18 0.7 531 3.9 21 1.1 517 3.6

Colombia 20 1.2 422 4.9 61 1.9 413 5.8

Cyprus 26 0.8 475 3.4 46 0.9 466 2.9

Czech Republic 17 0.9 582 7.2 13 0.8 560 6.4

Denmark 13 0.8 459 5.5 9 0.7 457 6.8

France 28 1.0 506 4.0 31 1.2 499 3.4

Germany 18 1.0 544 7.0 17 0.9 525 6.5

Greece 21 0.7 500 3.1 59 1.2 502 2.5

Hong Kong 25 0.9 534 4.8 30 1.1 534 5.2

Hungary 22 0.9 557 5.6 41 1.3 557 3.0

Iceland 25 1.3 493 4.5 23 1.4 488 7.5

Iran, Islamic Republic 12 1.0 479 5.2 82 1.3 471 2.7

Ireland 40 1.1 550 4.7 26 1.2 550 4.9

Israel 26 1.5 523 6.9 33 2.1 505 5.2

Japan 20 0.6 572 3.0 28 1.0 577 2.4

Korea 25 0.8 562 3.1 29 1.2 581 3.7

Kuwait 19 1.3 432 7.1 65 1.8 431 3.4

Latvia (LSS) 32 1.2 490 4.1 29 1.2 481 3.0

Lithuania 28 1.0 483 3.8 28 1.4 472 4.7

Netherlands 27 1.7 578 5.4 16 0.8 545 5.7

New Zealand 21 1.0 537 5.7 17 0.9 516 5.7

Norway 24 0.9 536 3.4 21 0.9 516 3.7

Portugal 18 0.7 478 4.1 38 1.2 474 2.8

Romania 15 0.7 487 5.7 60 1.6 499 5.2

Russian Federation 25 1.0 538 4.4 38 1.4 543 4.6

Scotland 17 1.0 537 8.5 12 0.8 532 6.5

Singapore 13 0.6 617 7.3 78 0.9 607 5.4

Slovak Republic 25 0.7 541 3.8 23 1.0 536 4.7

Slovenia 21 0.8 557 3.2 37 1.1 544 3.3

Spain 18 0.9 522 3.5 53. 1.3 516 2.2

Sweden 17 0.8 539 4.9 21 0.9 523 4.9

Switzerland 19 0.8 526 6.2 33 1.1 514 3.5

Thailand 18 0.7 519 4.3 54 1.5 532 4.1

United States 17 0.7 541 5.2 24 0.8 533 5.7

( * ) Insufficient data to report achievement.
SOURCE: International Association for the Evaluation of Educational Achievement
TIMSS International Study Center, Science Achievement in the Middle School Years, Table 4.9
lEA's Third International Mathematics and Science Study, 1996.
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Table 4.25: Achievement, time spent on homework, and assistance
with homework in science for 13-year-olds, 1991

Score

Percent of students who

spend 4 or more hours per week

on science homework

Percent of students

who receive help on

science homework
Country Mean S.E. Percent S.E. Percent S.E.

Canada 69 0.4 4 0.3 47 1.0

China 67 1.1 16 1.5 40 1.8

Emilia Romanga -Italy 70 0.7 2 0.4 14 1.0

England 69 1.2 2 0.4 60 2.4

Fortaleza, Brazil 46 0.6 8 0.9 39 1.5

France 69 0.6 1 0.2 44 1.5

Hungary 73 0.5 13 .0.8 61 1.5

Ireland 63 0.6 5 0.7 44 1.9

Israel 70 0.7 4 0.5 31 1.3

Jordan 57 0.7 12 1.0 40 1.7

Korea 78 0.5 9 1.0 44 1.1

Portugal 63 0.8 6 0.7 37 2.1

Sao Paulo, Brazil 53 0.6 8 0.8 39 1.5

Scotland 68 0.6 2 0.4 47 1.6

Slovenia 70 0.5 7 0.7 59 1.7

Soviet Union 71 1.0 59 0.8 26 1.0

Spain 68 0.6 12 0.9 61 1.5

Switzerland 74 0.9 1 0.4 26 1.4

Taiwan 76 0.4 10 0.8 45 1.1

United States 67 1.0 7 0.8 53 1.8

SOURCE: Educational Testing Service, Learning Science, Figures 3.1 and 4.1, International Assessment of

Educational Progress, 1991.
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Table 4.26: Achievement, time spent on homework, and assistance
with homework in mathematics for 13-year-olds, 1991

Score

Percent of students who

spend 4 or more hours per

week on mathematics homework

Percent of students

who receive help

on mathematics homework

Country Mean S.E. Percent S.E. Percent S.E.

Canada 62 0.6 15 0.8 69 1.1

China 80 1.0 37 1.8 37 2.2

Emilia Romanga -Italy 64 0.9 27 1.4 34 1.4

England 61 2.2 6 0.8 65 4.9

Fortaleza, Brazil 32 0.6 18 1.4 46 1.8

France 64 0.8 17 1.3 53 1.0

Hungary 68 0.8 11 0.7 80 1.0

Ireland 61 0.9 17. 1.3 61 1.4

Israel 63 0.8 17 1.1 53 1.4

Jordan 40 1.0 14 1.0 43 1.3

Korea 73 0.6 33 1.1 53 1.4

Mozambique 28 0.3 11 1.2 65 2.0

Portugal 48 0.8 9 0.8 27 1.5

Sao Paulo, Brazil 37 0.8 16 1.2 48 1.8

Scotland 61 0.9 4 0.6 65 1.7

Slovenia 57 0.8 15 0.9 62 1.5

Soviet Union 70 1.0 33 1.5 32 1.3

Spain 55 0.8 22 1.3 58 1.5

Switzerland 71 1.3 15 1.2 42 1.3

Taiwan 73 0.7 24 1.2 51 1.1

United States 55 1.0 15 1.3 74 1.4

SOURCE: Educational Testing Service, Learning Mathematics, Figures 3.1 and 4.1, International Assessment of

Educational Progress, 1991.
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Table 4.27: Total education hours per year at age 13, 1991

Country

Minutes of instruction
per day

Days of instruction
per year

Total minutes of
instruction per year

Total education/
hours per year

Total S.E. Total S.E. Total S.E. Total S.E.

Canada 304 0.8 188 0.2 57,152 211.2 953 3.5
China 305 7.1 251 2.1 76,555 2422.6 1276 40.4
Emilia Romagna-Italy 289 5.0 204 0.5 58,956 1164.5 983 19.4

England 300 4.4 192 1.8 57,600 1384.8 960 23.1

Fortaleza, Brazil 223 9.8 183 1.1 40,809 2038.7 680 34.0
France 370 3.4 174 1.7 64,380 1220.6 1073 20.3
Hungary 223 1.3 177 1.5 39,471 564.6 658 9.4
Ireland 323 4.4 173 0.9 55,879 1051.9 931 17.5

Israel 278 6.5 215 2.2 59,770 2009.1 996 33.5
Jordan , 260 2.9 191 1.6 49,660 969.9 828 16.2

Korea 264 2.4 222 0.4 58,608 638.4 977 10.6
Mozambique 272 0.0 193 0.0 52,496 0.0 875 0.0
Portugal 334 6.5 172 1.1 57,448 1485.4 957 24.8
Sao Paolo, Brazil 271 9.3 181 0.2 49,051 1737.5 818 29.0
Scotland 324 2.3 191 0.9 61,884 730.9 1031 12.2

Slovenia 248 2.5 190 1.5 47,120 847.0 785 14.1

Soviet Union (former) 243 2.6 198 2.1 48,114 1025.1 802 17.1

Spain 285 3.2 188 2.3 53,580 1257.1 893 21.0
Switzerland 305 7.4 207 3.2 63,135 2507.8 1052 41.8
Taiwan 318 6.9 222 2.5 70,596 2326.8 1177 38.8
United States 338 5.0 178 0.4 60,164 1025.2 1003 17.1

SOURCE: Educational Testing Service, Learning Science, Figure 5.2, International Assessment of
Educational Progress, 1991.

Table 4.28: Instructional time and achievement in
science and mathematics at age 13, 1991

Science
score

Minutes of science
instruction per week

Mathematics
score

Minutes of mathematics
Instruction per week

Country Mean S.E. Total S.E. Mean S.E. Total S.E.

Canada 69 0.4 156 1.9 '62. 0.6 225 1.9

China 67 1.1 331 ( 2 1 80 1.0 307
(2)

Emilia Romagna -Italy 70 0.7 138 3.1 64 0.9 219 3.6
England 69 1.2 194 4.9 61 2.2 190 4.8
Fortaleza, Brazil 46 0.6 124 3.9 32 0.6 230 8.5
France 69 0.6 174 8.1 64 .0.8 230 1.8

Hungary 73 0.5 207
(2

68 0.8 186 2.3
Ireland 63 0.6 159 .4.1 61 0.9 189 2.2

Israel 70 0.7 181
(2

63 0.8 205 3.6
Jordan 57 0.7 180 0.7 40 1.0 180 0.6
Korea 78 0.5 144 2.8 73 0.6 179 2.0

Mozambique ( I ) ( I ) ( 1 I
1

28 0.3 217 0.0
Portugal 63 0.8 157 3.4 48 0.8 207 2.7
Sao Paolo, Brazil 53 0.6 178 7.3 37 0.8 226 7.3
Scotland 68 0.6 179 4.5 61 0.9 210 2.3
Slovenia 70 0.5 283 7.0 57 0.8 188 4.3
Soviet Union (former) 71 1.0 387 6.0 70 1.0 258 1.9

Spain 68 0.6 189 7.2 55 0.8 235 3.3

Switzerland 74 0.9 152
(2

71 1.3 251 3.9

Taiwan - 76 0.4 245
(2

73 0.7 204 2.1

United States 67 1.0 233 7.9 55 1.0 228 5.6
( 1 ) Data unavailable.

(2 ) Indicates standard error greater than 9.9.

SOURCE: Educational Testing Service, Learning Science, Figure 3.1, International Assessment of

Educational Progress, 1991.
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Table 4.29: Classroom practices and achievement in mathematics at age 13, 1991

Country
Score

Percent of students
who listen to mathematics

lesson every day

Percent of students
who work in groups at

least once a week

Percent of schools where
mathematics classes
are based on ability

Mean S.E. Percent S.E. Percent S.E. Percent S.E.

Canada 62 0.6 51 1.0 40 1.4 10 1.3

China 80 1.0 74 2.0 68 2.1 3 1.9

Emilia Romagna -Italy 64 0.9 33 1.3 78 1.1 17 4.7

England 61 2.2 17 2.1 44. 3.1 92 4.7

Fortaleza, Brazil 32 0.6 26 2.0 69 1.7 36 6.3

France 64 0.8 65 1.3 31 1.2 27 7.3

Hungary 68 0.8 40 1.4 55 1.6 0 0.0

Ireland 61 0.9 67 1.7 42 1.6 67 6.1

Israel 63 0.8 5 1.2 48 1.7 74 7.2

Jordan 40 1.0 62 1.6 83 1.1 5 2.6

Korea 73 0.6 32 1.0 28 1.6 0 0.0

Mozambique 28 0.3 63 1.4 79 1.5 25 0.0

Portugal 48 0.8 28 1.2 51 1.6 6 3.6

Sao Paolo, Brazil 37 0.8 34 2.0 60 1.5 15 4.2

Scotland 61 0.9 23 1.7 27 1.6 16 4.1

Slovenia 57 0.8 97 0.6 43 1.5 2 1.6

Soviet Union (former) 70 1.0 62 1.0 54 1.8 18 3.0

Spain 55 0.8 58 1.4 63 1.5 3 1.8

Switzerland 71 1.3 60 2.3 47 1.5 18 7.3

Taiwan 73 0.7 64 1.4 38 1.2 63 7.6

United States 55 1.0 78 1.4 49 2.4 56
6

Country
Score

Percent of
students who own

a calculator
Average number of
computers in school

Mean S.E. Percent S.E. Mean S.E.

Canada 62 0.6 91 0.5 17 0.8

China 80 1.0 21 2.9 2 0.7

Emilia Romagna -Italy 64 0.9 97 0.4 7 0.7

England 61 2.2 93 1.0 26 2.5

Fortaleza, Brazil 32 0.6 39 1.4 0 0.2

France 64 0.8 98 0.3 13 0.6

Hungary 68 0.8 87 1.0 6 0.3
Ireland 61 0.9 58 1.6 9 0.7

Israel 63 0.8 94 0.7 14 1.1

Jordan 40 1.0 53 1.9 1 0.4

Korea 73 0.6 20 1.1 15 1.5

Mozambique 28 0.3 21 1.3 0 0.0

Portugal 48 0.8 89 1.1 2 0.5

Sao Paolo, Brazil 37 0.8 67 1.6 2 0.7

Scotland 61 0.9 90 0.8 40 2.8

Slovenia 57 0.8 86 1.1 5 0.4

Soviet Union (former) 70 1.0 47 5.0 2 0.4

Spain 55 0.8 86 1.3 3 0.4

Switzerland 71 1.3 85 1.2 4 1.4

Taiwan 73 0.7 58 1.3 15 1.2

United States 55 1.0 89 0.9 24 6.0

SOURCE: Educational Testing Service, Learning Mathematics, Figure 3.4, International Assessment of
Educational Progress, 1991.
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Table 4.30: Classroom practices and achievement in science at age 13, 1991

Country

Score

Percent of students

who listen to

lesson every day

Percent of students

who never

conduct experiments

Percent of schools

where classes are

based on ability
Mean S.E. Percent S.E. Percent S.E. Percent S.E.

Canada 69 0.4 21 1.0 13 0.7 5 0.8

China 67 1.1 23 2.2 29 2.4 1 0.8

Emilia Romagna -Italy 70 0.7 10 0.9 59 1.9 14 4.1

England 69 1.2 11 1.9 2 0.6 58 ( 1

Fortaleza, Brazil 46 0.6 10 1.1 44 1.9 35 6.6

France 69 0.6 27 1.4 20 1.7 11 3.8

Hungary 73 0.5 40 1.3 31 1.7 0 0.0

Ireland 63 0.6 23 1.5 27 2.1 38 5.1

Israel 70 0.7 0 0.2: 35 1.4 14 3.5

Jordan 57 0.7 60 1.8 26 1.4 10 3.8

Korea 78 0.5 21 1.0 35 1.7 1 0.6

Portugal 63 0.8 16 0.9 48 1.7 6 3.7

Sao Paolo, Brazil 53 0.6 12 1.0 35 1.6 12 3.5

Scotland 68 0.6 15 1.2 3 0.3 3 2.4

Slovenia 70 0.5 16 1.1 22 1.5 0 0.0

Soviet Union (former) 71 1.0 80 1.9 13 0.8 13 3.0

Spain 68 0.6 38 1.5 51 2.3 0 0.0

Switzerland 74 0.9 28 1.6 36 1.7 17 7.3

Taiwan 76 0.4 25 1.4 25 1.3 57 7.4

United States 67 1.0 66 1.6 25 1.9 29 ( 1

Percent of schools with Average number of

Score science laboratories computers in school

Country Mean S.E. Percent S.E. Percent S.E.

Canada 69 0.4 62 2.9 17 0.8

China 67 1.1 68 7.9 2 0.7

Emilia Romagna -Italy 70 0.7 40 9.1 7 0.7

England 69 1.2 100 0.0 26 2.5

Fortaleza, Brazil 46 0.6 12 3.0 0 0.2

France 69 0.6 93 3.5 13 0.6

Hungary 73 0.5 34 3.8 6 0.3

Ireland 63 0.6 77 5.9 9 0.7

Israel 70 0.7 76 5.6 14 1.1

Jordan 57 0.7 65 7.2 1 0.4

Korea 78 0.5 87 7.4 15 1.5

Portugal 63 0.8 79 ( "1 2 0.5

Sao Paolo, Brazil 53 0.6 36 6.3 2 0.7

Scotland 68 0.6 100 0.0 40 2.8

Slovenia 70 0.5 50 5.5 5 0.4

Soviet Union (former) 71 1.0 94 3.1 2 0.4

Spain 68 0.6 69 5.9 3 0.4

Switzerland 74 0.9 48 8.3 4 1.4

Taiwan 76 0.4 99 1.1 15 1.2

United States 67 1.0 76 6.8 24 6.0

( " ) Indicates standard error greater than 9.9.
SOURCE: Educational Testing Service, Learning Science, Figures 3.1 & 3.5, International Assessment of
Educational Progress, 1991.
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Table 5.1: Total enrollment at all levels (net enrollment rate)
for 15- to 20-year-olds by single year of age, 1994

Ending age
of compulsory

Country schooling

Percent of students
enrolled following last year Net enrollment by single year (in percentage)

of compulsory schooling 15 16 17 18 19 20

Australia 15 95.8 97.5 95.8 92.3 64.7 52.8 45.1

Austria 15 92.2 95.3 92.2 86.4 60.9 33.6 22.6

Belgium 18 72.4 103.3 103.5 101.4 86.8 72.4 61.1

Canada 16 88.1 96.3 94.2 88.1 72.2 60.6 59.6

Czech Republic 15 88.0 98.3 88.0 61.0 35.6 22.9 18.2

Denmark 16 81.0 98.0 93.7 81.0 69.6 53.2 40.9

Finland 16 91.8 99.6 96.1 91.8 82.5 37.3 40.3

France 16 92.2 97.8 96.1 92.2 84.1 68.6 53.6

Germany 18 65.8 98.3 96.3 92.5 85.2 65.8 46.2

Greece 15 81.6 81.3 81.6 57.0 58.7 52.6 38.7

Hungary 16 70.2 91.9 86.1 70.2 43.1 28.4 20.2

Iceland 99.2 86.4 74.5 66.8 63.6 43.3

Ireland 15 93.2 94.8 93.2 83.2 93.4 47.7 35.2

Italy 14 -
Japan 15 96.4 99.8 96.4 93.4

Korea 14 86.3 86.3 93.4 85.2 47.5 37.0 34.7

Mexico 15 38.9 50.7 38.9 30.1 18.3 9.3 6.1

Netherlands 16 90.6 98.9 97.5 90.6 79.8 67.3 57.1

New Zealand 16 78.7 104.8 94.3 78.7 56.8 48.5 42.8

Norway 16 90.6 99.2 93.9 90.6 83.0 51.6 45.9

Poland 15 - - - 21.9

Portugal 14 84.8 84.8 74.2 66.8 54.6 44.1 36.8

Spain 16 74.5 94.4 81.9 74.5 62.8 52.2 49.1

Sweden 16 94.8 96.6 96.2 94.8 82.7 34.3 28.3

Switzerland 15 87.3 96.7 87.3 83.3 76.2 56.3 33.1

Turkey 15 40.9 46.2 40.9 24.2 17.8 17.1 11.4

United Kingdom 16 73.6 98.7 87.1 73.6 52.7 43.9 36.5

United States " 61.2 97.1 95.4 85.9 61.2 45.4 34.9

- Data unavailable.
'Varies by state. The range is from 15 to 18 with an average of 17.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table P3.1.
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Table 5.2: Percentage of 17- to 20-year-olds who are enrolled, by single year of
age and level of education, 1994

Country

Age 17 Age 18
Secondary
education

University
Education

Secondary
education

University
Education

Australia 76.7 12.6 32.1 23.0
Austria 86.4 (1 ) 55.5 5.3
Belgium 100.5 0.6 55.7 18.9
Canada 72.0 11.9 40.2 22.7
Czech Republic 61.0 (1 ) 24.2 8.2
Denmark 80.9 (1 ) 69.3 0.2
Finland 91.3 (1 ) 80.3 0.5
France 90.0 2.0 60.9 18.6

Germany 91.6 (1 ) 82.3 1.0

Greece 57.0 (1 ) 17.5 32.4
Hungary 70.2 (11 36.3 6.8
Iceland 74.5 (1 ) 66.8 0.02
Ireland 74.8 3.9 60.4 16.8

Japan 93.4 ( I ) 2.0 (1 )
Korea 85.2 II 1 22.1 15.6

Mexico 29.9 (3) 17.8
(2

Netherlands 88.4 2.0 67.5 12.2
New Zealand 75.7 1.5 30.8 19.9

Norway 90.6 (1 ) 82.6 0.2
Poland 85.4 (4) 63.8 0.4
Portugal 66.4 (3) 39.1 (3 )
Spain 74.3 ( 1 ) 43.3 18.9

Sweden 94.7 (1 ) 81.7 0.8
Switzerland 82.2

(1 )
74.6 0.5

Turkey 20.6 2.6 9.4 6.3
United Kingdom 71.7 1.3 32.1 16.7
United States 82.9 1.7 26.3 20.5
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Table 5.2 (continued): Percentage of 17- to 20-year-olds who are
enrolled, by single year of age and level of education, 1994

Age 19 Age 20

Secondary
education

University
Education

Secondary
education

University
Education

Australia 19.6 23.3 16.1 20.3

Austria 21.5 12.0 7.8 14.7

Belgium 31.5 20.3 19.3 18.4

Canada 16.3 29.0 14.6 27.4

Czech Republic 4.6 13.6 2.9 12.5

Denmark 49.1 3.4 28.8 10.2

Finland 23.9 9.3 17.5 15.7

France 34.1 24.0 14.7 25.7

Germany 57.6 5.5 31.6 11.7

Greece 8.4 37.5 6.1 24.8

Hungary 16.5 11.8 6.4 13.8

Iceland 62.8 0.6 33.1 9.2

Ireland 11.0 22.0 3.9 19.7

Japan 0.5
(2) 2 2

Korea 2.6 20.7 0.3 22.1

Mexico 8.5 (3) 5.2 (3 )

Netherlands 45.8 21.5 30.8 26.3

New Zealand 13.8 26.4 8.6 26.5

Norway 36.5 6.4 22.2 12.2

Poland 31.9 12.2 ( 3 ) 16.3

Portugal 24.1 ( 3) 15.2 ( 3 )

Spain 25.9 25.6 20.1 28.0

Sweden 22.4 11.7 10.3 17.8

Switzerland 51.7 2.9 22.6 7.1

Turkey 5.8 8.7 ( I ) 9.1

United Kingdom 16.0 21.8 10.2 21.0

United States 7.1 20.8 1.4 21.4

( 1 ) Magnitude is either negligible or zero.

(2) Data unavailable.
(3) Data included in another category of question, or in another question,
( 4) Data not applicable because the question does not apply.
SOURCE: Organization for Economic*Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table P3.3.
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Table 5.3: Number of students enrolled per 100 persons in the
population ages 5 to 29, by level of education, 1994

Country
Early childhood

education
Primary and lower

secondary
Upper secondary

education Total
Australia ( I 1 43.2 14.4 ( 1)
Austria 4.3 28.0 14.5 46.8
Belgium 3.8 33.9 20.3 58.0
Canada 2.9 35.1 11.9 49.9
Czech Republic 4.1 30.3 15.7 50.1
Denmark 6.3 32.5 13.2 52.0
Finland 3.5 35.9 15.5 54.9
France 3.8 37.3 12.4 53.5
Germany 5.6 34.1 11.5 51.2
Greece 1.5 31.8 11.3 44.6
Hungary 5.6 29.5 17.1 52.2
Iceland ( 1 ) 39.9 16.2 (1 )
Ireland 5.9 40.1 11.8 57.8
Italy 8.3 25.5 15.5 49.3
Japan 3.0 32.3 12.6 47.9
Korea 1.4 33.2 10.6 45.2
Mexico 3.5 39.5 4.6 47.6
Netherlands 3.5 37.1 14.2 54.8
New Zealand 0.1 40.4 14.9 55.4
Norway 6.0 31.4 17.0 54.4
Poland 5.1 35.8 15.9 56.8
Portugal 2.0 39.2 12.0 53.2
Russian Federation 10.4 34.8 7.9 53.1
Spain 2.9 29.7 20.5 53.1
Sweden 6.1 34.5 16.1 56.7
Switzerland 5.5 33.3 11.7 50.5
Turkey 0.4 29.9 6.0 36.3
United Kingdom (2)

33.3 21.7 55.0
United States 3.7 37.0 10.7 51.4
(1 ) Data unavailable.
(2) Magnitude is less than 0.05.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table P1.1.
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Table 5.4: Total enrollment at all levels of education as a percentage
of population, by age group, 1994

Country

Students ages 5-14 as percentage
of population ages 5-14

Students ages 15-29 as percentage
of population ages 15-29

Australia 97.1 40.0

Austria 98.0 29.2

Belgium 99.4 43.1

Canada 97.8 40.4

Czech Republic 98.9 28.2

Denmark 97.5 40.0

Finland- 89.2 45.4

France 100.2 39.5

Germany 98.8 36.8

Greece 93.8 30.2

Hungary 99.7 30.3

Iceland 88.6 41.2

Ireland 100.3 38.1

Japan 101.2 19.3

Korea 91.8 31.6

Mexico 91.6 17.4

Netherlands 99.1 41.0

New Zealand 101.3 37.0

Norway 94.4 43.7

Poland 91.5 37.9

Portugal 98.7 34.0

Spain 104.7 37.5

Sweden 95.3 37.8

Switzerland 97.4 32.7

Turkey 71.0 15.2

United Kingdom 98.9 31.0

United States 97.7 37.6

SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table P1.2.

Table 5.5: Number of students enrolled per 100 persons
in the population ages 5 to 29, 1975 to 1994

Upper secondary education

Country 1975 1985 1990 1994

Canada 12.5 10.6 10.9 11.9

United States 7.3 10.3 9.7 10.7

Australia 6.9 6.5 6.5

Japan 9.7 12.0 13.5 12.2

France 8.7 9.6 12.0 12.4

West Germany (former) 11.0 15.2 13.0 11.4

Italy 10.0 11.8 15.5 15.5

Spain 9.0 12.4 15.7 18.2

Sweden 7.4 11.1 10.4 12.0

United Kingdom 11.2 12.7 11.7 12.9

Switzerland 3.2 13.9 13.2 11.5

Korea 10.2 10.1 11.0 10.4

New Zealand 6.6 7.5 9.5 12.0

Austria 13.4 16.3 15.0 13.9

Denmark 7.4 12.1 12.8 13.2

Finland 9.4 13.2 13.2 15.5

Greece 6.8 10.9

Ireland 6.1 8.5 10.1 10.7

Netherlands 5.1 8.7 9.3 12.3

Norway - 12.7 15.1 16.6

Mexico - 4.6 4.6

Turkey 3.3 3.8 4.6 6.0
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Table 5.5 (continued): Number of students enrolled per
100 persons in the population age 5 to 29, 1975 to 1994

All levels of education combined except preprimary
1975 1985 1990 1994

Australia - 53.7
Austria 53.0 48.9 49.0 50.2
Canada 54.5 52.7 55.6 57.9
Denmark 53.2 55.6 55.2 55.6
Finland 49.2 53.2 58.3 63.2
France 51.3 55.1 57.1 60.0
West Germany (former) 57.2 53.0 49.6 53.7
Ireland 51.1 52.4 55.9 57.0
Italy 50.8 48.4 48.9 50.3
Japan 47.6 - 57.1 53.0
Korea 52.1 52.4 52.3
Mexico - 49.1 46.9
Netherlands 51.0 52.3 51.1 55.8
New Zealand 55.1 50.9 53.5 59.7
Norway 52.7 53.6 57.5
Spain 53.9 56.4 57.9
Sweden 52.2 49.8 50.5
Switzerland 41.2 49.4 48.0 50.0
Turkey 36.1 37.7 38.8 39.6
United Kingdom 48.5 47.1 54.7
United States 55.6 50.2 52.6 56.5

Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table P1 t.

Table 5.6: Enrollment as a proportion of theoretical school-age
population, by age group and level of education, 1985 to 1991

Primary and lower secondary enrollment as a ratio of 5- to 13-year olds
Country 1985 1986 1987 1988 1989 1990 1991

Australia 95.4 95.7 96.2 97.1 - 97.1

Austria 94.1 96.5 - -
Belgium 99.5 100.2 99.0 98.0 - 99.0
Canada 100.0 100.4 100.5 100.9 101.4 101.9 101.9

Denmark 89.4 89.5 89.9 89.7 90.2 89.9 89.1

Finland 83.5 - - - 83.7 -
France 101.3 101.2 101.1 101.1 101.0 100.5 100.5
Ireland 99.3 99.7 99.7 100.5 100.0 99.2 99.2
Japan 97.5 97.9 98.2 98.4 98.3 98.0 97.7
Luxembourg 95.7 95.3 96.5 95.3 - -
Netherlands 99.4 99.0 99.5 100.0 100.0 99.9 99.9
New Zealand 100.0 100.1 100.3 100.9 101.8 102.1 101.3
Norway 89.4 89.8 90.4 91.0 91.3 92.0 92.3
Portugal 90.9 - 92.3
Spain 102.8 103.9 104.6 103.9 104.6 104.7 104.6

Sweden 88.5 88.6 88.6 88.7 88.3 88.0 87.5
Switzerland 91.6 91.4 91.5 91.5 91.9 92.6 93.0
Turkey - - 73.7 75.7 77.6
United Kingdom 104.3 103.7 102.6 102.6 101.6 101.4 101.1

United States 98.3 98.6 98.7 99.7 98.7 99.7 99.6
West Germany (former) 97.2 96.5 96.7 97.9 97.2 96.6 96.6
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Table 5.6 (continued): Enrollment as a proportion of theoretical
school-age population, by age group and level of education, 1985 to 1991

Lower and upper secondary enrollment as a ratio of 14- to 17-year olds

1985 1986 1987 1988 1989 1990 1991

Australia - - 91.4

Austria - - - -
Belgium 91.7 93.2 92.5 92.6 - - 94.6

Canada 92.5 92.6 92.6 92.7 94.7 95.8 94.0

Denmark 89.9 90.3 90.9 91.1 91.0 90.0 90.0

Finland 89.8 - 98.2 -
France 93.0 93.4 93.1 94.4 95.3 95.1 95.4

Ireland 83.6 84.7 86.6 87.8 87.2 87.2 89.7

Japan 95.7 94.0 94.0 94.0 94.5 95.7 96.1

Luxembourg - 81.0 82.3 82.0 80.7 - -
Netherlands 93.0 92.2 92.3 92.2 92.0 92.5 92.7

New Zealand 74.4 74.0 76.2 80.0 84.2 88.4

Norway 90.0 90.4 90.4 89.7 91.2 93.2 93.5

Portugal - - 69.1

Spain 67.3 69.5 71.5 75.0 77.4 79.1 81.6

Sweden 91.3 92.4 92.2 92.3 91.7 91.4 91.6

Switzerland 88.9 89.0 89.1 89.3 89.3 89.8 90.0

Turkey 33.0 32.5 32.6 33.9

United Kingdom 77.7 81.3 79.7 80.7 82.5 83.3 84.2

United States 92.1 92.7 92.5 91.6 92.6 92.9 92.9

West Germany (former) 94.7 94.9 95.9 88.0 88.7 94.2 93.6

Table 5.6 (continued): Enrollment as a proportion of theoretical
school-age population, by age group and level of education, 1985 to 1991

Tertiary enrollment as a ratio of 18- to 24-year olds
1985 1986 1987 1988 1989 1990 1991

Australia - - - - - 22.2

Belgium 17.6 18.2 18.6 19.2 - - 21.9

Canada 19.0 19.6 20.1 20.6 21.3 22.0 22.9

Denmark 11.3 11.3 11.4 11.9 12.2 12.6 13.3

Finland 13.2 - - - - 17.6

France 15.9 16.5 16.9 17.6 18.8 20.0 21.6

Ireland 10.6 11.4 11.7 12.2 13.5 14.7 14.9

Japan 18.8 18.5 18.8 - -
Luxembourg - 2.1 2.3 2.6 2.6 -
Netherlands 13.7 13.9 14.2 14.9 15.6 16.7 18.0

New Zealand 11.6 12.4 15.3 15.8 17.1 16.4 18.4

Norway 11.3 11.1 12.2 12.6 13.8 15.8 17.1

Portugal 5.9 5.0 6.0 - - - 9.6

Spain 13.7 14.7 15.3 16.5 17.5 18.6 19.1'

Sweden 9.5 9.4 9.6 9.8 10.0 10.2 10.8

Switzerland 8.0 8.0 8.3 8.4 8.7 9.3 9.7

Turkey - - 4.9 5.8 6.4 6.9

United Kingdom - - - 11.1 11.8 12.8

United States 25.4 25.4 26.3 28.0 28.6 28.9 29.0

West Germany (former) 11.9 11.7 11.4 11.3 11.7 12.2 12.8
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Table 5.6 (continued): Enrollment as a proportion of theoretical school-age
population, by age group and level of education, 1985 to 1991

Enrollment at all levels as a ratio of 5 to 24 year olds
1985 1986 1987 1988 1989 1990 1991

Australia - - - - 70.0
Belgium 68.8 69.8 69.4 69.3 - - 71.9
Canada 68.2 69.1 69.8 70.8 72.1 73.2 73.9
Denmark 66 65.5 65.2 64.9 65.2 64.9 65.0
Finland 62.3 - - - - 66.6 -
France 71.3 71.8 72.1 72.9 73.8 74.0 74.8
Ireland 69.4 70.2 70.8 71.7 72.2 72.6 71.9
Japan - 71.8 71.1 70.5 - - -
Luxembourg - 57.9 58.3 59.3 59.1 - -
Netherlands 68.8 68.4 68.3 68.3 68.2 68.6 69.1
New Zealand 63.3 63.4 66.2 66.8 ( I ) 68.6 70.0
Norway 65.9 65.6 65.4 65.1 65.5 67.8 68.6
Portugal - - - - 59.6
Spain 66.5 67.3 67.9 68.3 69.1 69.7 69.9
Sweden 63.0 62.5 62.1 62.0 61.7 61.7 62.0
Switzerland 64.5 64.0 63.7 63.6 63.8 64.7 65.3
Turkey - - 45.2 45.9 46.6
United Kingdom 59.7 59.8 60.7 60.9 62.9 63.7 64.7
United States 69.6 70.2 71.2 72.5 72.9 73.6 73.6
West Germany (former) 66.6 65.6 64.9 63.2 61.7 64.5 65.1

Data unavailable.
NOTE: For Spain, data are for full-time students only; no data for part-time enrollment.
SOURCE: International Education Indicators: A Time Series Perspective, NCES, 1996. Table 2.

Table 5.7: Ratio of secondary school graduates to population at typical age
of graduation, 1994

Country Men Women Total
Austria 84.5 79.2 81.9
Belgium 89.1 104.7 96.7
Canada 66.4 75.4 70.8
Czech Republic 81.5 73.6 77.6
Denmark 75.6 89.3 82.3
Finland 85.5 101.6 93.4
France 78.4 83.4 80.8
Germany 90.5 86.4 88.5
Greece 72.5 77.8 75.1
Hungary 80.8
Iceland - -
Italy 72.6 80.0 76.2
Japan 88.9 95.4 92.1
Korea 91.3 91.4 91.3
Mexico 25.0
Netherlands 69.4
New Zealand 59.8 68.0 63.9
Norway 117.5 85.9 102.0
Poland 90.2 90.4 90.3
Spain 61.0 75.3 67.9
Sweden 76.5 72.7 74.6
Switzerland 86.6 77.3 82.1
Turkey 46.6 29.9 38.4
United States 71.0 76.3 73.6

Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators , 1996. Table R11.1.
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Table 5.8: Number of new entrants into university education per 100 persons In
the population at the theoretical starting age, by gender, 1992

Country Men Women Total

Australia 33.7 43.0 38.3

Austria 27.9 27,9 27.9

Belgium 29.4 25.1 27.3

Czech Republic 15.9 11.8 13.9

Denmark 36.4 47.0 41.5

Finland - -
France 26.6 34.8 30.6

Germany 41.4 24.1 33.0

Greece - - 15.9

Hungary - - 8.7

Ireland 21.9 22.3 22.1

Italy 41.4 41.2 41.3

Japan 34.1 15.9 25.2

Netherlands 40.7 39.4 40.1

New Zealand 23.9 26.0 24.9

Norway 15.9 23.9 19.8

Poland 19.6 19.7 19.7

Spain 40.8 45.9 43.3

Sweden 14.1 15.3 14.7

Switzerland 16.9 13.4 15.2

Turkey 14.7 9.0 12.0

United Kingdom 27.5 25.6 26.6

United States - 33.4

- Data unavailable.
NOTE: United States data derived from theDigest of Education Statistics, 1996. Table 177.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1995. Table P05.

169



INTERNATIONAL ELEMENTARY AND SECONDARY EDUCATION

Table 5.9: Percentage of population ages 25 to 64 years by highest
level of completed education, 1994

Country
Did not complete

secondary education
Completed secondary

education
Non-university

tertiary education
University
education

Australia 50 27 10 13
Austria 32 60 2 6
Belgium 51 27 12 10
Canada 26 28 29 17

Czech Republic 27 63 I I 1 10
Denmark 40 40 6 14
Finland 36 44 9 11

France 33 50 8 9
Germany 16 62 10 13
Greece 55 27 6 12

Ireland 55 27 10 9

Italy 67 26
(2)

8

Netherlands 40 38
(2)

21

New Zealand 43 34 14 9
Norway 19 53 11 16
Portugal 81 8 3 7

Spain 74 11 4 11

Sweden 28 46 14 12
Switzerland 18 61 13 8
Turkey 80 13

(2)
7

United Kingdom 26 54 9 12

United States 15 53 8 24
( 1 ) Data included in another category of question, or in another question.
(2) Data not applicable because the question does not apply.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table C1.1.

Table 5.10: Enrollment in higher education as a percentage of 18- to 21-year-olds
by gender, 1994

Country Total Men Women
Australia 29.3 26.8 31.8

Austria 12.0 11.2 12.8

Belgium 37.4 33.5 41.5
Canada 40.3 35.0 45.8

Czech Republic 14.8 15.2 14.4

Denmark 9.1 8.9 9.4

Finland 16.6 13.7 19.6
France 33.2 29.0 37.6
Germany 14.0 11.2 8.5

Greece 36.7 35.7 37.7

Hungary 11.0 -
Iceland 7.9 7.3 8.5

Ireland 30.5 30.1 30.9
Korea 30.8 35.1 26.3

Netherlands 22.1 21.3 23.0

New Zealand 30.9 27.8 34.1

Norway 17.1 14.6 19.8

Poland 14.6 11.5 17.9

Portugal 19.3 15.7 23.0
Spain 25.4 22.2 28.8
Sweden 12.3 10.3 14.4
Switzerland 7.6 8.0 7.2

Turkey 10.5 12.3 8.6
United Kingdom 23.6 23.3 23.8

United States 34.9 31.5 38.5
- Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators , 1996. Table P6.1.
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Table 5.11: Enrollment rates in upper secondary institutions for a single year of age: 1985-95

16-year-olds

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Australia 64.0 63.4 76.1 77.1 78.1

Austria 84.1 - - - 89.7 91.0 92.3

Belgium 90.0 92.4 92.8 91.2 90.2 93.4 98.8 99.5 98.9

Canada 84.0 87.6 87.7 87.7 86.5

Czech Republic - - - 88.1 - 88.4

Denmark 31.2 31.3 32.5 34.9 35.4 34.6 33.8 31.9 31.3 29.5 28.9

Finland 74.6 - 89.7 83.6 82.7 87.8 84.3

France 67.0 65.7 64.3 65.3 66.3 68.2 70.0 72.2 - 77.2 78.6

Germany' 52.3 53.0 54.0 53.6 42.0 46.5 40.0 41.6 42.6

Greece 78.9 80.2 81.6 79.0

Hungary - 72.3 78.5 - 84.9 86.8

Iceland - - 85.4 88.5

Ireland - 70.0 71.2 75..5 76.0 79.2 79.1 81.6 83.9 84.9 83.8

Italy 52.4 - - -
Japan - - 93.5 98.0 99.6 - 98.4 100.4

Korea - - 86.6 89.6 90.5

Luxembourg - 60.4 60.6 59.3 55.6 - - - - -
Mexico - - - - . 26.7 28.2

Netherlands 41.7 41.0 42.8 43.1 44.3 45.0 46.0 52.0 51.8 53.0

New Zealand 65.9 73.3 76.3 79.0 79.9 84.2 85.5 95.6 98.5

Norway 83.4 84.5 85.3 85.2 87.2 90.4 91.3 91.9 - 92.4 94.1

Poland 83.8 87.8 88.1 -
Portugal 18.0 19.9 17.5 29.8 40.8 - 40.2 49.5 49.3

Russia2 - - - 44.9 -
Spain 58.2 60.4 61.0 65.0 68.6 70.6 72.3 74.4 78.1 79.9 82.3

Sweden 86.7 88.1 84.9 84.6 83.8 83.1 82.9 86.2 91.2 92.1 92.4

Switzerland 58.1 58.4 58.6 59.5 59.9 61.9 61.4 56.7 55.1 54.5 52.9

Turkey 20.5 21.6 23.5 24.2 25.9 27.3 29.2 31.8 - 37.7 37.8

United Kingdom 67.0 68.1 68.3 71.2 74.7 75.6 77.2 85.3 86.4 83.9

United States 83.6 84.4 85.6 86.9 87.6 84.8 82.3 85.2 86.1 88.8 81.7

Average3 63.6 64.5 64.5 66.2 67.1 67.0 66.5 66.9 68.3 69.0 67.6
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Table 5.11 (continued): Enrollment rates in upper secondary institutions
for a single.year of age: 1985-95

17-year-olds
Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Australia - - - - 55.9 57.0 70.7 71.4 72.9

Austria 77.0 - - 81.5 85.7 87.0
Belgium 80.9 82.6 84.7 85.9 - - 87.4 92.1 98.4 97.8 96.7
Canada - - 66.9 66.2 70.5 71.3 68.5
Czech Republic - - - 58.9 61.9 72.4

Denmark 69.3 69.5 70.6 72.3 72.9 73.1 73.1 73.6 72.5 73.4 73.3
Finland 80.5 - 81.7 - 84.7 87.2 89.6 88.5
France 72.4 73.8 73.8 75.5 77.8 79.7 81.5 82.9 - 85.8 86.5
Germany' 82.7 83.3 84.5 82.8 81.2 - 76.1 80.3 80.1

Greece - - - - 57.7 57.7 57.0 55.8

Hungary - - - - 49.4 49.4 - 70.3 72.2

Iceland - - - - - 74.4 77.4

Ireland - 56.4 59.1 60.5 64.5 68.0 67.1 70.0 72.7 75.1 74.9

Italy 45.3 - - - - - -
Japan - - - - 88.6 91.0 95.5 - 97.2 96.6

Korea - - - 80.9 82.3 88.0
Luxembourg 65.0 65.8 66.3 65.5 59.7

Mexico - - 23.3 24.0 24.9

Netherlands 55.6 55.1 56.6 56.6 57.3 58.5 59.8 73.7 70.9 73.7

New Zealand 34.1 44.2 47.0 53.3 57.2 59.6 64.8 75.7 76.9

Norway 76.1 77.1 75.9 75.3 78.2 82.6 84.8 87.0 90.6 90.2
Poland - - 80.1 83.1 86.0
Portugal 22.3 25.8 25.2 33.6 49.2 - 47.8 54.8 58.8
Russian - - - - 17.4 - - -
Spain 50.9 51.9 53.6 56.6 59.5 62.1 63.0 65.8 69.4 72.8 74.4

Sweden 82.4 84.7 85.6 85.9 85.6 84.6 85.0 87.6 92.1 94.1 95.6
Switzerland 78.8 79.4 79.5 80.1 81.0 81.7 82.0 77.5 77.2 76.6 76.4

Turkey 12.7 14.1 15.0 16.1 17.2 17.3 18.3 21.0 23.9

United Kingdom 45.9 45.9 48.7 50.7 54.6 57.4 59.3 75.9 70.1 73.2 72.0
United States 78.1 73.9 72.7 72.5 80.1 78.4 74.1 69.9 83.5 79.2 73.9

Average3 67.6 67.5 68.5 69.7 72.3 72.9 72.8 75.1 77.5 78.2 77.6
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Table 5.11 (continued): Enrollment rates in upper secondary institutions
for a single year of age: 1985-95

18-year-olds

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Australia - 14.4 13.6 30.6 28.8 29.4

Austria 42.4 - - 53.4 55.2 56.0

Belgium 40.4 41.4 42.6 43.8 46.6 48.1 53.8 53.5 52.1

Canada - - 34.2 35.3 35.8 40.3 34.2

Czech Republic - - - - 24.6 30.7

Denmark 64.1 65.6 67.0 67.4 67.8 66.7 67.2 68.4 67.9 68.6 70.1

Finland 65.2 - - 68.8 79.5 79.7 80.0 79.3

France 39.2 42.5 45.0 47.9 51.2 54.2 56.3 57.8 59.1 58.3

Germany) 75.3 77.9 78.3 76.1 - 78.4 - 75.0 80.4 79.4

Greece - - - 17.2 16.7 17.5 13.9

Hungary - - - - 17.8 16.8 - 36.7 39.9

Iceland - - 66.8 65.4

Ireland 21.8 22.8 23.9 25.0 30.6 31.2 33.0 36.5 48.6 47.9

Italy 34.5 - -
Japan - 2.9 2.7 2.6 2.0 . 2.0

Korea - 24.8 21.5 22.7

Luxembourg 49.3 52.5 54.0 54.7 - 64.7

Mexico - - 12.9 13.2 13.3

Netherlands 44.8 46.4 47.0 47.1 48.2 49.1 50.5 64.4 62.5 64.4

New Zealand 6.3 15.4 13.3 16.4 17.7 19.0 22.5 30.5 32.9

Norway 61.5 62.5 61.1 61.1 63.6 72.2 74.4 77.5 82.6 82.6

Poland . - 48.7 60.0 62.8

Portugal 20.9 23.4 26.5 27.1 - 35.2 32.4 34.0 38.3

Russia2 - - - - - - - - - -
Spain 26.7 27.6 28.4 30.1 30.8 33.2 34.3 35.0 38.7 42.2 43.1

Sweden 45.6 45.6 48.2 49.3 50.3 51.2 54.8 62.8 70.1 81.4 87.1

Switzerland 73.3 74.0 74.2 74.6 75.1 75.5 75.3 73.8 73.9 73.8 74.4

Turkey 8.6 7.4 8.2 8.2 9.3 9.0 9.5 - 9.5 10.5

United Kingdom 21.4 21.3 21.2 21.3 21.8 24.1 24.8 35.2 31.6 32.6 31.9

United States 18.5 17.2 19.7 18.3 20.5 22.3 21.1 20.2 26.3 26.0 20.9

Average3 41.6 41.9 43.1 43.5 44.4 45.5 46.3 49.2 51.4 54.1 54.6
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Table 5.11 (continued): Enrollment rates in upper secondary institutions
for a single year of age: 1985-95

19-year-olds

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Australia - - - - 4.6 2.6 17.7 17.2 17.5

Austria 13.5 - - - 20.9 21.3 21.6

Belgium 17.9 19.4 19.9 20.6 22.9 23.9 28.8 29.2 28.7

Canada 10.9 10.7 11.4 16.1 10.4

Czech Republic - - - 4.6 6.0

Denmark 44.5 47.0 48.5 49.4 49.9 . 47.5 45.9 48.4 47.7 48.6 51.3

Finland 21.8 - 23.2 - 26.7 24.9 23.7 27.4

France 14.7 17.0 19.7 22.8 26.0 28.8 31.4 33.8 34.0 34.2

Germany' 45.7 47.6 49.0 49.0 - 53.7 53.5 57.2 56.7

Greece 9.4 8.6 8.4 6.3

Hungary 10.4 9.3 15.6 17.8

Iceland 62.8 63.3

Ireland 4.1 4.5 4.7 5.3 12.5 13.8 14.2 13.2

Italy 10.5

Japan 0.4 0.4 0.4 - 0.6 0.6

Korea 2.9 2.6 2.7

Luxembourg 27.5 29.4 32.1 31.7 - - 53.7

Mexico - - 6.5 6.7 6.5

Netherlands 27.3 30.0 29.5 30.0 30.6 31.5 32.5 44.5 - 43.9 45.1

New Zealand 10.5 6.9 10.5. 9.2 10.7 8.1 - 13.5 16.7

Norway 24.8 24.4 21.9 21.9 22.1 32.0 33.9 35.0 - 36.5 33.2

Poland - - - - 17.1 29.9 31.3 -
Portugal 16.6 16.5 19.6 18.7 - 25.6 22.5 21.6 24.1

Russia2 - - - - - - -
Spain 14.0 14.8 15.2 16.5 17.1 18.7 19.5 20.5 22.9 25.2 25.9

Sweden 10.2 9.5 9.7 9.3 9.1 9.0 9.9 16.9 17.7 22.1 23.7

Switzerland 49.5 . 50.1 50.6 50.6 50.4 50.3 50.6 48.9 50.3 51.5 51.9

Turkey 4.8 4.6 3.8 4.0 5.7 6.1 5.9 5.9 6.3

United Kingdom 11.2 10.9 11.2 10.7 11.0 11.3 11.8 14.7 15.9 16.2 15.5

United States 3.2 3.9 3.7 4.2 3.8 4.3 5.0 5.7 5.5 6.8 4.1

Average 3 22.1 22.7 23.1 23.4 23.5 23.5 23.8 25.9 26.7 28.4 28.7

No data were reported or data were incomplete or inconsistent.
'Pre-1991 numbers refer to Western Germany (Federal Republic of Germany before unification).

2Not an OECD member country.

3Average is for countries reporting data for all years included in the table.

NOTE: Enrollment data include full-time and part-time enrollments. Countries in bold are G7 countries.

SOURCES: Organization for Economic Cooperation and Development (OECD), Education Database;

U.S. Department of Commerce, Bureau of the Census, International Database.
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Table 5.12: Distribution .of 25- to 64-year old population, by level
of prose literacy, educational attainment, and country, 1994

Country

Primary or less

Level 1 Level 2 Level 3 Level 4/5

Canada 69.4 18.96 11.12 0.52

Switzerland (Germany) 71.23 23.85 4.92 0.00

Switzerland (French) 54.41 29.82 13.00 2.76

Germany 63.89 18.94 15.39 1.78

United States 71.57 18.55 8.33 1.55

Ireland 58.63 29.80 10.23 1.34

Netherlands 44.25 41.44 13.89 0.42

Poland 78.49 17.59 3.72 0.20

Sweden 26.02 41.69 25.81 6.48

New Zealand 71.63 22.40 5.07 0.90

United Kingdom 69.14 21.65 9.05 0.16

Belgium 52.84 30.80 15.27 1.10

Lower secondary

Level 1 Level 2 Level 3 Level 4/5

Canada 22.74 35.50 34.47 7.30

Switzerland (Germany) 39.50 44.32 15.05 1.14

Switzerland (French) 31.50 52.58 15.57 0.35

Germany 17.85 40.46 33.28 8.42

United States 61.70 28.01 9.76 0.54

Ireland 22.65 42.04 29.80 5.51

Netherlands 11.58 46.57 37.83 4.02

Poland 50.43 37.70 10.83 1.04

Sweden 9.05 24.68 45.54 20.73

New Zealand 24.04 38.01 30.86 7.10

United Kingdom 27.53 36.08 28.46 7.92

Belgium 26.66 40.25 27.03 6.07

Completed secondary
Level 1 Level 2 Level 3 Level 4/5

Canada 8.03 27.66 42.03 22.29

Switzerland (Germany) 12.20 37.07 41.85 8.88

Switzerland (French) 11.04 37.15 43.64 8.17

Germany 8.31 33.25 42.38 16.05

United States 14.83 29.02 37.76 18.39

Ireland 6.84 27.08 47.42 18.66

Netherlands 2.68 24.99 54.76 17.57

Poland 24.65 44.61 26.88 3.86

Sweden 4.36 19.01 43.50 33.12

New Zealand 8.61 21.85 41.87 27.67

United Kingdom 10.33 27.90 41.09 20.68

Belgium 9.33 27.81 46.77 16.09

Completed university program
Level 1 Level 2 Level 3 Level 4/5

Canada 0.50 10.90 32.93 55.67

Switzerland (Ger.) 6.39 19.72 46.99 26.90

Switzerland (Fr.) 6.14 12.79 51.31 29.76

Germany 3.76 18.28 40.14 37.81

United States 5.31 10.86 35.06 48.77

Ireland 1.51 15.11 40.79 42.59

Netherlands 1.28 12.08 52.86 33.79

Poland 11.38 30.46 41.74 16.42

Sweden 0.90 7.55 33.37 58.17

New Zealand 6.58 11.86 34.76 46.80

United Kingdom 3.04 12.03 40.13 44.80

Belgium 2.08 11.79 42.34 43.80

SOURCE: Organization for Economic Cooperation and Development and Statistics Canada,
Literacy, Economy, and Society,1995. Table B-90.
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Table 5.13: Distribution of 25- to 64-year old population, by level
of document literacy, educational attainment, and country, 1994

Primary or less

Level 1 Level 2 Level 3 Level 4/5
Canada 74.45 15.28 9.47 0.80
Switzerland (Germany) 75.30 17.17 5.38 2.15
Switzerland (French) 46.15 38.43 12.66 2.76
Germany 58.84 16.04 22.99 2.13
United States 78.43 15.09 5.85 0.63
Ireland 63.69 24.97 9.94 1.40

Netherlands 44.64 38.08 16.12 1.16

Poland 77.93 16.61 4.83 0.63
Sweden 24.04 37.18 30.19 8.58
New Zealand 81.74 15.57 2.43 0.27
United Kingdom 67.86 22.72 8.84 0.57
Belgium 46.44 31.67 20.09 1.79

Lower secondary
Level 1 Level 2 Level 3 Level 4/5

Canada 22.42 44.41 25.31 7.86
Switzerland (Ger.) 40.85 37.72 17.82 3.62
Switzerland (Fr.) 31.70 43.50 22.47 2.34
Germany 12.57 37.13 37.97 12.33

United States 64.38 26.86 7.93 0.82
Ireland 28.23 41.13 26.11 4.53
Netherlands 11.58 39.21 41.69 7.52
Poland 52.52 32.90 12.48 2.10
Sweden 8.42 21.15 38.60 31.82
New Zealand 28.73 38.63 26.83 5.81

United Kingdom 30.12 32.81 26.90 10.17

Belgium 19.81 36.54 37.10 6.55

Completed secondary
Level 1 level 2 Level 3 Level 4/5

Canada 9.10 23.70 40.29 26.90
Switzerland (Germany) 10.05 30.17 42.98 16.80
Switzerland (French) 8.42 31.57 44.29 15.72
Germany 5.44 27.13 44.42 23.01

United States 18.19 29.80 35.56 16.44
Ireland . 9.36 31.57 44.37 14.70

Netherlands 2.93 21.46 51.81 23.79
Poland 28.71 36.97 26.93 7.39

Sweden 3.21 17.21 42.78 36.80
New Zealand 10.35 24.51 40.92 24.22
United Kingdom 11.57 26.06 37.01 25.35
Belgium 7.18 24.64 47.97 20.21

Completed university program
Level 1 Level 2 Level 3 Level 4/5

Canada 2.52 10.81 35.07 51.60
Switzerland (Ger.) 6.41 15.40 40.88 37.32
Switzerland (Fr.) 5.51 9.71 45.87 38.91

Germany 1.55 19.51 33.62 45.32

United States 6.93 13.18 37.62 42.27
Ireland 1.44 19.30 40.73 38.53
Netherlands 1.74 13.07 49.79 35.40
Poland 15.70 30.12 33.08 21.09
Sweden 0.89 9.11 30.78 59.22
New Zealand 6.81 12.22 37.65 43.32
United Kingdom 3.80 11.14 35.99 49.07
Belgium 1.76 8.58 47.77 41.89

SOURCE: Organization for Economic Cooperation and Development and Statistics Canada,
Literacy, Economy, and Society, 1995. Table B-9a.
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Table 5.14: Distribution of 25- to 64-year old population, by level
of quantitative literacy, educational attainment, and country, 1994

Level 1 Level 2

Primary or less

Level 3 Level 4/5

Canada 70.52 18.61 10.54 0.33

Switzerland (Germany) 55.62 27.97 15.79 0.62

Switzerland (French) 39.52 39.88 16.43 4.16

Germany 33.74 29.69 19.05 .17.52

United States 70.61 19.94 8.53 0.93

Ireland 59.97 25.25 11.78 2.99

Netherlands 40.90 40.03 17.52 1.55

Poland 71.39 20.33 7.33 0.94

Sweden 21.67 33.33 33.27 11.73

New Zealand 78.89 16.27 3.76 1.08

United Kingdom 66.70 21.29 11.55 0.47

Belgium 50.45 26.41 19.40 3.74

Lower secondary

Level I Level 2 Level 3 Level 4/5

Canada 23.28 42.69 26.78 7.24

Switzerland (Germany) 27.66 42.30 23.41 6.63

Switzerland (French) 23.97 45.18 27.55 3.30

Germany 9.31 29.72 43.37 17.60

United States 58.20 27.35 12.08 2.37

Ireland 25.99 36.67 27.84 9.50

Netherlands 11.13 37.19 42.30 9.38

Poland 44.23 33.79 18.35 3.62

Sweden 8.95 20.82 37.83 32.39

New Zealand 27.21 36.62 29.19 6.98

United Kingdom 29.60 32.57 28.38 9.46

Belgium 19.97 30.92 37.21 11.90

Completed secondary

Level 1 Level 2 Level 3 Level 4/5

Canada 7.01 27.36 43.74 21.88

Switzerland (Germany) 6.74 25.39 47.70 20.18

Switzerland (French) 5.67 22.91 49.59 21.83

Germany 4.35 21.74 48.12 25.79

United States 15.71 27.08 38.26 18.95

Ireland 9.94 27.52 40.30 22.23

Netherlands 2.70 21.98 52.22 23.10

Poland 20.57 34.85 34.22 10.36

Sweden 3.44 18.11 41.45 37.01

New Zealand 9.56 24.55 41.22 24.67

United Kingdom 10.45 25.13 38.22 26.19

Belgium 8.74 22.40 42.19 26.68

Completed university program

Level 1 Level 2 Level 3 Level 4/S

Canada 1.19 5.51 29.35 63.95

Switzerland (Germany) 5.74 13.01 43.09 38.16

Switzerland (French) 5.41 9.37 49.58 35.64

Germany 1.93 12.58 32.84 52.65

United States 5.52 10.36 31.14 52.98

Ireland 1.76 14.89 35.23 48.12

Netherlands 1.86 10.64 46.75 40.74

Poland 9.49 26.22 38.08 26.21

Sweden 1.11 6.90 28.63 63.36

New Zealand 5.63 10.43 38.88 45.06

United Kingdom 3.42 10.26 31.16 55.16

Belgium 1.07 5.54 35.36 58.04

SOURCE: Organization for Economic Cooperation and Development and Statistics Canada:
Literacy, Economy, and Society, 1995. Table B-9a.
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Table 5.15: Percentage of 25-to 64-year-olds who are unemployed,
by document literacy level and country, 1994

Country Level 1 Level 2 Level 3 Level 4/5
Canada 13.99 10.66 6.39 5.95
Switzerland (German) 3.88 1.87 2.48 2.27
Switzerland (French) 4.06 3.56 3.30 2.06
Germany 13.42 8.08 5.46 6.01
United States 6.06 3.48 2.35 2.62
Ireland 13.37 9.70 6.17 3.45
Netherlands 5.89 3.91 4.01 3.33
Poland 8.39 9.93 7.80 5.96
Sweden 10.03 7.18 5.49 4.49
New Zealand 13.57 6.06 2.77 1.62
United Kingdom 9.72 9.21 7.40 4.32
Belgium 9.96 9.27 6.12 2.95
SOURCE: Organization for Economic Cooperation and Development and Statistics Canada,
Literacy, Economy, and Society,1995. Table B-9a.
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Table 5.16: Percentage of secondary school completers at each literacy
level who are unemployed, by age, literacy level, and country, 1994

Prose scale

Age 16-65 Age 26-35

Level 1 Level 2 Level 3 Level 4/5 Level 1 Level 2 Level 3 Level 4/5

Canada 10.30 8.98 8.49 4.76 10.80 5.68 7.21 6.81

Switzerland (German) 3.96 2.33 3.05 1.60 8.85 1.51 4.07 4.66

Switzerland (French) 4.55 4.28 5.61 5.19 0.00 9.67 2.31 3.96

Germany 15.83 7.62 6.56 3.17 0.00 5.73 7.65 4.00

United States 5.16 3.89 3.07 3.74 7.15 5.88 3.91 1.33

Ireland 10.22 12.10 8.92 5.26 15.96 10.18 3.41 2.10

Netherlands 1.51 4.33 4.06 2.71 10.36 5.99 5.31 1.86

Poland 7.60 13.19 11.45 12.56 15.86 19.48 10.36 11.31

Sweden 15.40 9.90 8.03 7.44 19.43 12.37 11.08 6.57

New Zealand 16.70 5.28 3.01 1.55 7.68 8.21 2.15 0.42

United Kingdom 15.12 8.46 7.91 8.42 13.43 11.85 4.36 3.25

Belgium 11.79 12.18 7.51 2.34 9.94 20.20 9.63 4.88

Document scale

Age 16-65 Age 26-35

Level 1 Level 2 level 3 Level 4/5 Level 1 Level 2 Level 3 Level 4/5

Canada 7.63 12.61 6.90 5.91 8.39 8.09 5.34 7.37

Switzerland (German) 4.82 1.79 2.64 3.48 9.39 1.00 3.99 3.99

Switzerland (French) 1.54 4.16 5.96 5.86 0.00 8.39 4.05 2.81

Germany 14.78 9.26 6.25 5.10 0.00 5.14 6.87 5.15

United States 4.87 3.57 2.92 4.67 6.72 5.83 2.68 4.23

Ireland 9.41 12.37 8.67 4.16 10.59 10.23 3.32 0.73

Netherlands 1.49 4.11 4.53 2.29 13.69 4.18 5.35 3.57

Poland 8.98 13.32 10.98 11.54 17.86 18.01 11.84 9.67

Sweden 10.14 11.13 8.83 6.86 20.16 12.87 11.18 6.93

New Zealand 11.97 5.90 3.21 1.94 5.95 8.75 20.90 1.08

United Kingdom 16.99 9.30 7.67 6.62 17.38 12.09 4.00 2.58

Belgium 7.14 11.10 9.74 3.65 6.33 13.08 13.52 8.82

Quantitative scale

Age 16-65 Age 26-35

Level 1 Level 2 Level 3 Level 4/5 Level 1 Level 2 Level 3 Level 4/5

Canada 11.74 12.15 6.32 4.40 17.57 5.83 4.56 10.79

Switzerland (German) 5.09 3.02 2.86 1.34 14.84 1.05 3.82 3.67

Switzerland (French) 2.07 4.47 5.83 4.23 0.00 5.56 5.75 2.27

Germany 15.83 7.31 7.93 4.05 0.00 2.21 9.04 3.54

United States 5.83 4.11 2.71 3.30 7.46 6.19 3.59 0.95

Ireland 11.10 12.25 8.43 6.01 12.08 9.42 3.76 2.32

Netherlands 1.60 4.08 4.82 1.58 11.49 4.41 5.49 3.05

Poland 10.07 12.28 11.25 10.82 21.61 16.35 13.79 8.26

Sweden 8.36 10.57 8.47 7.78 21.52 9.85 10.64 8.27

New Zealand 12.87 6.12 2.83 1.84 5.62 8.55 2.47 0.79

United Kingdom 16.20 8.75 8.80 5.96 11.53 14.63 4.97 1.88

Belgium 6.75 15.05 8.86 2.78 4.89 16.28 15.19 5.78

SOURCE: Organization for Economic Cooperation and Development. International Adult Literacy Survey,

unpublished tabulations.
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Table 5.17: Proportion of secondary school completers age 26 to 35 at
each level of literacy, by literacy type, 1994

Prose scale

Level 1 Level 2 Level 3 Level 4/5

Belgium 10.89 28.31 49.44 11.37

Canada 9.68 36.22 32.27 21.83

Germany 8.60 28.59 39.78 23.04

Ireland 4.67 29.77 48.84 16.72

Netherlands 1.29 16.56 58.93 23.21

New Zealand 9.51 22.86 41.49 26.14

Poland 18.64 44.28 31.49 5.59

Sweden 3.85 14.28 45.76 36.11

Switzerland (French) 7.22 33.99 47.88 10.91

Switzerland (German) 8.00 31.49 47.61 12.90

United Kingdom 13.32 24.55 41.36 20.77

United States 15.84 31.72 37.33 15.11

Document scale

Level 1 Level 2 Level 3 Level 4/5

Canada 10.80 28.57 33.12 27.51

Switzerland (German) 7.35 22.57 46.51 23.58

Switzerland (French) 5.07 26.90 48.74 19.28

Germany 5.74 20.33 41.03 32.91

United States 18.32 31.22 36.25 14.22

Ireland 7.94 33.39 43.83 14.84

Netherlands 1.03 15.01 52.84 31.11

Poland 22.29 38.32 30.92 8.47

Sweden 2.81 12.32 44.41 40.45

New Zealand . 10.30 21.40 43.08 25.22

United Kingdom 14.26 21.37 37.55 26.82

Belgium 6.26 25.49 49.00 19.25

Quantitative scale

Level 1 Level 2 Level 3 Level 4/5

Canada 6.96 27.27 43.01 22.77

Switzerland (German) 4.77 21.38 47.31 26.53

Switzerland (French) 3.21 22.76 52.81 21.22

Germany 5.03 15.57 43.80 35.59

United States 17.82 28.92 38.61 14.65

Ireland 8.13 30.74 38.80 22.33

Netherlands 1.23 18.31 52.45 28.01

Poland 17.09 33.17 38.47 11.27

Sweden 2.68 16.51 43.73 37.08

New Zealand .11.36 22.23 41.41 25.01

United Kingdom 14.92 20.44 38.22 26.42

Belgium 9.94 24.78 41.93 23.35

SOURCE: Organization for Economic Cooperation and Development,
International Adult Literacy Survey, unpublished tabulations.
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Table 5.18: Percentage of labor force ages 25 to 64 years by highest level of
completed education and gender, 1994

Country

Men

Below upper

secondary education

Upper secondary

education

University

Education

Australia 38 37 15

Austria 22 69 8

Belgium 43 31 15

Canada 23 27 20

Denmark 32 47 16

Finland 32 45 14

France 24 56 11

Germany 8 54 15

Greece 53 26 14

Ireland 55 24 11

Italy 62 29 10

Netherlands 31 42 26

New Zealand 34 44 11

Norway 16 54 19

Portugal 80 9 9

Spain 69 13 12

Sweden 28 45 15

Switzerland 11 56 11

Turkey 77 14 9

United Kingdom 17 59 16

United States 13 51 29

Table 5.18 (continued): Percentage of labor force ages 25 to 64, by highest level of
completed education and gender, 1994

Women

Below upper

secondary education

Upper secondary

education

University

Education

Australia 54 18 17

Austria 31 59 6

Belgium 36 31 11

Canada 17 31 19

Denmark 38 39 15

Finland 30 49 11

France 29 51 9

Germany 14 57 10

Greece 48 26 18

Ireland 33 38 13

Italy 51 37 12

Netherlands 33 42 26

New Zealand 39 27 9

Norway 14 55 19

Portugal 74 10 10

Spain 61 15 19

Sweden 23 47 13

Switzerland 21 63 6

Turkey 74 13 13

United Kingdom 25 52 11

United States 9 55 26

SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table C11.3.
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Table 5.19: Labor force participation rates for 25- to 64-year olds, by level of
educational attainment and gender, 1994

Country

Men
Did not complete

secondary education
Completed secondary

education
University

education
Australia 83 90 94

Austria 73 86 93

Belgium 71 88 91

Canada 75 89 92

Denmark 78 90 95

Finland 72 89 93

France 72 90 91

Germany 79 85 92

Greece 86 88 91

Ireland 82 93 94

Italy 77 88 92

Netherlands 76 87 90

New Zealand 80 91 94

Norway 75 89 95

Portugal 86 89 95

Spain 82 91 91

Sweden 91 92 94

Switzerland 93 95 94

Turkey 88 91 93

United Kingdom 75 90 94

United States 72 88 93
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Table 5.19 (continued): Labor force participation rates for 25- to 64-year olds, by
level of educational attainment-and gender, 1994.

Women

Did not complete

secondary education

Completed secondary
education

University

education

Australia 55 61 82

Austria 49 68 86

Belgium 39 68 85

Canada 48 72 85

Denmark 68 86 92

Finland 64 81 89

France 52 74 81

Germany 45 67 81

Greece 40 47 81

Ireland 31 58 81

Italy 33 66 83

Netherlands 40 66 79

New Zealand 56 72 81

Norway 55 77 90

Portugal 59 80 95

Spain 37 68 83

Sweden 81 89 93

Switzerland 62 69 78

Turkey 28 39 81

United Kingdom 57 73 88

United States 45 72 82

Table 5.19 (continued): Labor force participation rates for 25- to 64-year olds, by
level of educational attainment and gender, 199-4

Total

Did not complete

secondary education

Completed secondary
education

University

education
Australia 66 80 as

Austria 59 78 90

Belgium 55 78 89

Canada .. 62 80 . 89

Czech Republic 67 90 96

Denmark 73 89 94

Finland 68 85 92

France 61 83 87

Germany 56 76 88

Greece 62 67 87

treland 58 73 89

Bak, 54- 77 88

Netherlands 56 77 86

New Zealand 66 84 88

Norway 64 83 93

Portugal 72 84 95

Spain 58 80 87

Sweden 86 90 93

Switzerland 72 81 89

Turkey 63 73 89

United Kingdom 64 82 91

United States 58 79 88

SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table C11.1 and C11.2.
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Table 5.20: Unemployment rates for 25- to 64-year olds in the labor force,
by level of educational attainment, 1994

Country

Did not complete

secondary education
Completed secondary

education
University

education
Australia 10.2 6.9 3.9
Austria 4.9 2.8 1.8
Belgium 12.5 7.1 4.0
Canada 14.3 9.0 5.2
Denmark 17.3 10.0 5.0
Finland 22.7 16.4 6.6
France 14.7 10.5 6.1

Germany 14.2 9.0 5.0
Greece 6.2 8.7 6.5
Ireland 18.9 9.7 3.4
Italy 8.4 7.5 6.4
Netherlands 8.2 4.8 4.3
Norway 6.5 4.7 1.5
Portugal 6.0 6.2 2.4
Spain 21.3 19.4 13.8
Sweden 8.8 7.6 3.4
Switzerland 5.1 3.4 3.7
Turkey 6.0 7.1 4.1

United Kingdom 13.0 8.3 3.9
United States 12.6 6.2 2.9
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table R21(A).
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Table 5.21: Unemployment rates for 20- to 29-year olds in the labor
force, by age group and level of educational attainment, 1994

Country

Did not complete
secondary education

Completed secondary
education

University
education

20 to 24 25 to 29 20 to 24 25 to 29 25 to 29

Australia 18.8 13.2 11.1 8.2 5.4

Austria 8.3 5.4 3.4 2.9 4.6

Belgium 29.1 18.5 16.9 11.1 8.7

Canada - 14.1 12.5 6.4

Denmark 21.1 28.2 12.5 11.8 10.3

Finland 39.0 36.4 30.7 19.1 12.0

France 41.5 28.9 27.7 16.0 11.0

Germany 14.4 18.1 8.7 8.6 5.8

Greece 18.0 11.9 31.7 15.1 19.9

Ireland 33.3 25.7 15.3 10.6 5.1

Italy 27.4 15.9 34.5 16.3 28.4

Netherlands 11.4 10.0 7.5 5.4 7.4

Norway 16.0 16.0 11.5 6.7 4.5

Portugal 12.8 9.1 18.7 9.9 6.3

Spain 41.3 33.4 42.0 28.3 32.5

Sweden 28.6 15.8 16.4 10.6 5.6

Turkey 12.6 9.0 28.3 13.4 11.1

United Kingdom 31.8 24.2 13.8 10.7 4.3

United States 22.3 17.2 10.6 7.8 3.1

- Data unavailable.
SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table R21(8).

Table 5.22: -Mean annual earnings of women as a percentage of mean annual
earnings of men, by educational attainment, various years

Country Year

Did not complete

secondary education

Completed secondary

education

University

education

Australia 1993 59 65 68

Austria 1991 80 83 76

Canada 1994 54 60 63

Denmark 1993 73 73 68

Finland 1993 82 81 73

France 1994 66 75 66

Germany 1994 53 64 62

Ireland 1993 45 56 61

Italy 1993 67 75 60

Netherlands 1993 44 51 . 53

Norway 1993 63 63 62

Portugal 1993 72 69 73

Spain 1993 70 77 72

Sweden 1993 69 67 64

Switzerland 1994 47 53 60

United Kingdom 1994 41 49 61

United States 1994 60 61 64

SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators , 1996. Table R22.2.
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Table 5.23: Relative earnings of 25- to 64-year olds by level of educational attainment
and gender, 1991, 1993 and 1994

Country Year

Men

Did not complete
secondary education

Completed secondary

education
University

education
Australia 1993 90 100 144

Austria 1991 85 100 146

Belgium 1992 86 100 149

Canada 1994 81 100 152

Denmark 1993 86 100 142

Finland 1993 91 100 192

France 1994 85 100 187

Germany 1994 97 100 167

Ireland 1993 77 100 171

Italy 1993 76 100 141

Netherlands 1993 84 100 136

Norway 1993 79 100 158

Portugal 1993 65 100 179

Spain 1993 77 100 148

Sweden 1993 88 100 164

Switzerland 1994 76 100 142

United Kingdom 1994 79 100 164

United States 1994 64 100 168

Women

Did not complete Completed secondary University

Country Year secondary education education education
Australia 1993 81 100 152

Austria 1991 81 100 134

Belgium 1992 78 100 164

Canada 1994 74 100 162

Denmark 1993 86 100 133

Finland 1993 94 100 175

France 1994 75 100 165

Germany 1994 81 100 162

Ireland 1993 62 100 187

Italy 1993 67 100 112

Netherlands 1993 73 100 141

Norway 1993 79 100 156

Portugal 1993 67 100 188

Spain 1993 71 100 139

Sweden 1993 92 100 158

Switzerland 1994 68 100 160

United Kingdom 1994 66 100 204

United States 1994 63 100 175

SOURCE: Organization for Economic Cooperation and Development,
Education at a Glance: OECD Indicators, 1996. Table R22.1.
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Appendix Technical Notes

Using Standard Errors

Many indicators in this publication provide tables of standard errors to accompany the table of
percentages. Understanding what standard errors are and how to use them will facilitate the
interpretation of the data.

The accuracy of any statistic is determined by the joint effects of "sampling" and "nonsampling"
errors. Estimates based on a sample will differ somewhat from the figures that would have been
obtained if a complete census had been taken using the same survey instruments, instructions, and
procedures. In addition to such sampling errors, all surveys, both universe and sample, are subject
to design, reporting, and processing errors and errors due to nonresponse. To the extent possible,
these nonsampling errors are kept to a minimum by methods built into the survey procedures. In
general, however, the effects of nonsampling errors are more difficult to gauge than those produced
by sampling variability.

The estimated standard error of a statistic is a measure of the variation due to sampling and can be
used to examine the precision obtained in a particular sample. Standard errors can help assess how
valid a comparison between two estimates might be. Unless otherwise noted, all comparisons cited
in the text were tested for significance using t-tests and are significant at the .05 level. However,
when multiple comparisons are cited, a Bonferroni adjustment to the significance level was made.

To perform a t-test to determine if a difference between two groups is statistically significant,one
must first calculate the standard error for the difference of the means. The standard error of a
difference between two sample estimates is about equal to the square root of the sum of the squared
standard errors of the estimates. The standard error (se) of the difference between sample estimate
"a" and sample estimate "b" (if "a" and "b" are approximately independent) is:

sea_b=Vsea2+seb2

The next step in determining whether a comparison is statistically significant is to calculate the
difference score or statistic is by subtracting the smaller score or statistic from the larger score statistic:

d = a-b

Finally, the t-statistic is calculated by dividing the difference score by the standard error for the
difference:

t = d /se,,

To determine whether the t is significant, it must be compared to a critical t-value at which there
is a greater than 5 percent probability that the difference is due to chance. If the t statistic is
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greater than the critical t-value, then there is a less than 5 percent probability that the difference is

due to chance, and the comparison is significant.

These critical t-values do not change. The only consideration is the number of comparisons being

made, also called the k value. If there is only one comparison (k=1), e.g., the United States versus

France, the critical t-value is 1.96. If, however, there is more than one comparison (k=2 or more),

e.g., the United States versus France and versus Germany, a Bonferroni adjustment is made and

the critical t-value increases. Below is a table of critical t-values for each number of comparisons.

K critical t

1 1.96

2 2.24

3 2.39

4 2.50

5 2.58

6 2.64

7 2.69

8 2.73

9 2.77

10 2.81

To better understand how standard errors and t-test are used to determine significance, the following

example walks through the procedures used in testing a statement regarding reading achievement.

A statement reading "At age 14, students in the United States scored the same or higher than their

peers in the other participating G-7 countries in reading" requires a t-test to determine that 14-year-

olds in the other G-7 countries did not outperform 14-year-olds in the'United States on the overall

measure of reading literacy.

In this indicator, only four G-7 countries reported data: France, the former West Germany, Italy, and

the United States. The average literacy scores for 14-year-olds in these countries were 549, 522, 515,

and 535, respectively. The corresponding standard errors were 4.3, 4.4, 3.4, and 4.8, respectively.

This comparison required three t-tests: one between the United States and France, one between the

United States and the former West Germany, and one between the United States and Italy.

For the first comparison, it appeared that students in France outscore those in the United States. To

determine whether this is true, the standard error of the difference needed to be calculated:

sea t, =V4.32+4.82=6.44

Next, the difference of the means was calculated: 549 535 = 14.

Then the t-statistic was determined by dividing the difference of the means by the standard

error of the difference: 14/6.44 = 2.17.

Finally, the t-statistic was compared to the critical t-value. Because the original statement
required three comparisons, the critical t was determined for k=3. The table shows that at k=3,

the critical t-value is 2.39. Since the t-statistic was less than the critical t-value, the comparison

was not significant. Thus 14-year-olds in France did not outperform 14-year-olds in the United

States by a margin greater than what could appear by chance. Since the other two countries
reported lower scores than that of the United States, it was not necessary to run a t-test for the

statement "None of the participating G-7 countries outperformed U.S. students" to be true.
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It should be noted that most of the standard errors presented in the indicators and in the original
documents are approximations. That is, to derive estimates of standard errors that would be
applicable to a wide variety of items and that could be prepared at a moderate cost, a number of
approximations were required. As a result, most of the standard errors presented provide a
general order of magnitude rather than the exact standard error for any specific item.

Participation in TIMSS

Twenty-six countries participated in the Third International Mathematics and Science Study
(TIMSS) at the fourth-grade level while 45 countries participated at the eighth-grade level. Data
from three countries (Argentina, Italy, and Indonesia) were excluded because the countries were
unable to complete the necessary steps; data from Mexico were excluded because the country
decided not to release its seventh- and eighth-grade results.

The accuracy of the survey results depends on the quality of the samples, so TIMSS developed
procedures and guidelines to ensure that each nation's sample was of the highest quality
possible. Standards were developed regarding universality, participation rates, and student's
ages. Some countries, however, were unable to meet the TIMSS specifications in drawing their
national samples. These countries, and their samples, are described below.

1) Notes for tables on fourth-grade achievement in mathematics and science derived from lEA's
Third International Mathematics and Science Study, 1994. (Tables 4.1, 4.7, 4.9)

Australia, Austria, Latvia, and the Netherlands did not satisfy guidelines for sample
participation.

Slovenia did not meet age/grade specifications.

Hungary used unapproved sampling procedures at the classroom level.

Israel, Kuwait, and Thailand used unapproved sampling procedures at the classroom
level and did not meet other guidelines.

England and Scotland met sample participation rates only after replacement schools
were added.

For Latvia and Israel, National Desired Population does not cover all of International
Desired Population.

Latvia (LSS) indicates Latvian Speaking Schools Only.

For England, National Defined Population covers less than 90 percent of National
Desired Population.

2) Notes for tables on eighth-grade achievement in mathematics and science derived from LEA's
Third International Mathematics and Science Study, 1994. (Tables 4.2, 4.8, 4.10, 4.19, 4.20, 4.21)

Australia, Austria, Bulgaria, and the Netherlands did not satisfy guidelines for sample
participation rates.
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4) Colombia, Germany, Romania, and Slovenia did not meet age/grade specifications.

4> Denmark, Greece, and Thailand used unapproved sampling procedures at the classroom
level.

Israel, Kuwait, and South Africa used unapproved sampling procedures at the classroom
level and did not meet other guidelines.

Belgium (Fl.), England, the United States, and Germany met guidelines for sample
participation rates only after replacement schools were added.

For Switzerland, Latvia, Lithuania, Germany, and Israel, National Desired Population
does not cover all of International Desired Population.

Latvia (LSS) indicates Latvian Speaking Schools Only.

For England, National Defined Population covers less than 90 percent of National
Desired Population.

3) Notes for tables on achievement in mathematics and science at age 13 derived from the
International Assessment of Educational Progress, 1991. (Tables 4.3, 4.11, 4.17,4.18, 4.22, 4.23, 4.24,
4.25, 4.26, 4.27)

Data for Switzerland represent 15 of 26 cantons.

In Emilia-Romagna, Italy, Scotland, the United States, and Portugal, combined school
and student participation is below .8 but at least .7.

0 In England, combined school and student participation is below .7.

Data for China, Portugal, and Brazil represent restricted grades.

4) Notes for tables on achievement in mathematics and science at age 9 derived from the
International Assessment of Educational Progress, 1991. (Tables 4.4, 4.13, 4.14)

In the United States, combined school and student participation is below .8 but at least
.7.

In England, Emilia-Romagna, Italy, and Scotland, combined school and student
participation is below .7.

Data for Portugal represents restricted grades.

5) Notes for tables on achievement in reading at grades 4 and 9 derived from Reading Literacy in
the United States, 1996, and How in the World Do Students Read?, 1991. (Tables 4.5, 4.15, 4.16)

For Zimbabwe, Nigeria, and Thailand, sampling response rate of schools was below 80
percent.

For Nigeria, insufficient data available to calculate standard error.
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Interpreting IALS scores

The International Adult Literacy Survey (IALS) reports the results of a wide-ranging test of
literacy skills given to a large sample of adults (ranging from 1,500 to 1,800 per country) in
Europe and North America during the autumn of 1994 and in 1995. The IALS was a
collaborative effort by 12 governments and 3 intergovernmental organizations. Each country
was required to draw a probability sample from which results representative of the civilian,
non-institutionalized population aged 16 to 65 could be derived. In 10 countries, the survey was
carried out in the national language; in Canada, respondents were given a choice of English or
French; in Switzerland, samples drawn from French-speaking and German-speaking cantons
were required to respond in those respective languages.

As literacy cannot be narrowed down to a single skill suited for dealing with all types of text,
nor defined as an infinite set of skills, the IALS defined literacy in terms of three domains, each
encompassing a common set of skills relevant for diverse tasks:

1. Prose literacy the knowledge and skills needed to understand and use information
from texts including editorials, news stories, poems, and fiction;

2. Document literacy the knowledge and skills required to locate and use information
contained in various formats, including job applications, payroll forms, transportation
schedules, maps, tables, and graphics; and

3. Quantitative literacy the knowledge and skills required to apply arithmetic
operations, either alone or sequentially, to numbers embedded in printed materials, such
as balancing a checkbook, figuring out a tip, completing an order form, or determining
the amount of interest on a loan from an advertisement.

In each of these three domains, rather than expressing a threshold for achieving literacy, a scale
from 0 to 500 was constructed, upon which tasks of varying difficulty were placed. These scales
were developed through the item response theory (IRT) scaling procedures. First, the difficulty
of tasks was ranked on the scale according to how well respondents actually performed on
them. Then, each scale was divided into five levels, reflecting the empirically determined
progression of information-processing skills and strategies. Next, individuals were assigned
scores between 0 and 500 according to how well they did on a variety of tasks at different levels.
Finally, the percent of readers falling into each skill level was calculated.

A person's literacy ability in each domain can be expressed by a score, defined as the point at
which he or she has an 80 percent chance of successfully performing a given task. If people's
scores place them in level 2, it means that they have an 80 percent chance of successfully
performing level 2 tasks and a greater than 80 percent chance of performing level 1 tasks. It
does not mean, however, that individuals with low proficiency can never succeed at more
difficult tasksthat is, on tasks that are rated at higher skill levels. It means only that their
probability of success is relatively low. Below is a description of the three literacy scales and the
tasks required at each proficiency level:

Prose literacy includes text from newspapers, magazines, and brochures accompanied by one
or more questions or directives asking the reader to perform specific tasks. These tasks
represent three major aspects of information processing: locating, integrating, and generating.
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Locating tasks require the reader to find information in the text based on conditions or features
specified in the question or directive. Integrating tasks ask the reader to pull together two or
more pieces of information in the text. In the generating tasks, readers must produce a written
response by processing information from the text and also by making text-based inferences or
drawing on their own background knowledge.

Prose Level I (Difficulty values 0-225). Most of the tasks at this level require the reader to
locate and match a single piece of information in the text that is identical or synonymous to the
information given in the directive. If a plausible incorrect answer is present in the text, it tends
not to be near the correct information.

Prose Level 2 (Difficulty values 226-275). Tasks at this level tend to require the reader to
locate one or more pieces of information in the text, but several distracters may be present, or
low-level inferences may be required. Tasks at this level also begin to ask readers to integrate
two or more pieces of information, or to compare and contrast information.

Prose Level 3 (Difficulty values 276-325). Tasks at this level tend to direct readers to search
texts to match information that requires low-level inferences or that meets specified conditions.
Sometimes the reader is required to identify several pieces of information that are located in
different sentences or paragraphs rather than in a single sentence. Readers may also be asked to
integrate or to compare and contrast information across paragraphs or sections of text.

Prose Level 4 (Difficulty values 326-375). These tasks require readers to perform multiple-
feature matching or to provide several responses where the requested information must be
identified through text-based inferences. Tasks at this level may also require the reader to
integrate or contrast pieces of information, sometimes presented in relatively lengthy texts.
Typically, theses texts contain more distracting information, and the information that is
requested is more abstract.

Prose Level 5 (Difficulty values 376-500). Some tasks at this level require the reader to
search for information in dense text that contains a number of plausible distracters. Some
require readers to make high-level inferences or use specialized knowledge.

Document literacy involves using materials such as tables, schedules, charts, graphs, maps, and
forms. Questions or directives associated with the various document tasks are basically of four
types: locating, cycling, integrating, and generating. Locating, integrating, and generating refer to
the same skills in document literacy as in prose literacy. Cycling tasks require the reader to locate
and match one ore more features of information, but differ from locating tasks because they require
the reader to engage in a series of feature matches to satisfy conditions given in the question.

Document Level I (Difficulty values 0-225). Most of the tasks at this level require the
reader to locate a piece of information based on a literal match. Distracting information, if
present, is typically located away from the correct answer. Some tasks may direct the reader to
enter personal information onto a form.

Document Level 2 (Difficulty values 226-275). Document tasks at this level are a bit more
varied. While some still require the reader to match on a single feature, more distracting
information may be present or the match may require a low-level inference. Some tasks at this
level may require the reader to enter information onto a form or to cycle through information in
a document.
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Document Level 3 (Difficulty values 276-325). Tasks at this level appear to be most varied.
Some require the reader to make literal or synonymous matches, but usually the matches require
the reader to take conditional information in to account or to match on multiple features of
information.

Document Level 4 (Difficulty values 326-375). Tasks at this level, like those in the previous
levels, ask the reader to match on multiple features of information, to cycle through documents,
and to integrate information; frequently, however, these tasks require the reader to make higher-
order inferences to arrive at the correct answer. Sometimes, conditional information is present
in the document, which must be taken into account by the reader.

Document Level 5 (Difficulty values 376-500). Tasks at this level require the reader to
search through complex displays of information that contain multiple distracters, to make high-
level inferences, process conditional information, or use specialized knowledge.

Quantitative literacy involves using numbers and arithmetic operations to complete a task.
These numbers often must be located and extracted from different types of documents that
contain similar but irrelevant information, be inferred from printed directions, or undergo
multiple operations.

Quantitative Level 1 (Difficulty values 0-225). Although no quantitative tasks used in the
IALS fall below the score value of 225, experience suggests that such tasks would require the
reader to perform a single, relatively simple operation (usually addition) for which either the
numbers are already entered onto the given document and the operation is stipulated, or the
numbers are provided and the operation does not require the reader to borrow.

Quantitative Level 2 (Difficulty values 226-275). Tasks in this level typically require
readers to perform a single arithmetic operation (frequently addition or subtraction) using
numbers that are easily located in the text or document. The operation to be performed may be
easily inferred from the wording of the question or the format of the material (for example, a
bank deposit form or an order form).

Quantitative Level 3 (Difficulty values 276-325). Tasks found in this level typically require
the reader to perform a single operation. However, the operations become more varied some
multiplication and division tasks are found in this level. Sometimes two or more numbers are
needed to solve the problem and the numbers are frequently embedded in more complex
displays. While semantic relation terms such as "how many" or "calculate the difference" are
often used, some of the tasks require the reader to make higher-order inferences to determine
the appropriate operation.

Quantitative Level 4 (Difficulty values 326-375). With one exception, the tasks at this level
require the reader to perform a single arithmetic operation where typically either the quantities
or the operation are not easily determined. That is, for most of the tasks at this level, the
question or directive does not provide a semantic relation term such as "how many" or
"calculate the difference" to help the reader.

Quantitative Level 5 (Difficulty values 376-500). These tasks require readers to perform
multiple operations sequentially; they must pull out the features of the problem from the material
provided or rely on background knowledge to determine the quantities or operations needed.
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Glossary

Consumer price index for all urban consumers (CPI-U): This price index measures the
average change in the cost of a fixed basket of goods and services purchased by consumers
living in urban areas.

Early childhood education: Education preceding the first level (primary). It also is called pre-
primary education and includes kindergarten and pre-kindergarten in the United States. All
types of establishments or group settings aimed at supporting and stimulating the child's social
and intellectual development are included in early childhood education.

Educational attainment: The highest grade, year, or level of regular school attended and
completed.

Educational expenditures: The sum of expenditures on instruction, research, public service,
academic support, student services, institutional support, operation and maintenance of plant,
and scholarship awards, from restricted and unrestricted funds (some of these expenditure
categories do not apply to all levels of education). Expenditures per student consist of total
educational expenditures divided by the number of students.

Elementary education: The equivalent of grades 1-6 in the United States.

Enrollment rate: The enrollment rate is the percentage of the population in a typical school-
age cohort who are enrolled in full-time education. The typical age range for attendance in an
education level may vary country by country.

Formal education: Formal education refers to education programs that are typically taking
place in schools or other academic institutions with formal curriculums and educational
requirements. Formal education usually leads to a publicly recognized academic credential,
such as a graduation certificate, diploma, or degree.

Full-time-equivalent (FTE) enrollment: The sum of the enrollment of full-time students and
the full-time equivalent of part-time students. Different conversion factors are sometimes used
to convert enrollment of part-time students into full-time equivalents, depending, .upon
education level. Conversion factors also may vary by country. For example, in some countries,
two part-time students may be considered equal to one full-time student, while in other
countries three part-time students may be considered equivalent to one full-time student.

Full-time-equivalent (FTE) teaching staff: The sum of the number of full-time teachers, and
the full-time equivalent of part-time teachers. Different conversion factors are sometimes used
to convert part-time teachers into full-time equivalents.

Graduate degree: Any formal degree attained after the bachelor's degree. Graduate degrees
include master's degrees, doctoral degrees, and professional degrees.

Gross domestic product (GDP): The gross domestic product, (GDP) is equal to the total of all
gross expenditures on the final use of domestically supplied goods and services, valued at the
price to the purchaser minus the imports of all goods and services. GDP per capita is the GDP
of a country divided by its total population.
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Higher education: Study beyond secondary school at an institution that offers programs
leading to an associate, baccalaureate, or higher degree (or equivalent degrees in other
countries). It also is called tertiary or postsecondary education.

Labor force: Persons age 15- to 64-years-old either employed or actively seeking work.

Legal school-leaving age: The last year of legally mandated education. This age varies by
country as indicated by Table S-2.

Lower secondary education: Education approximately equivalent to grades 7, 8, and 9 in the
United States.

Organization for Economic Co-operation and Development (OECD): An organization of 29
nations whose purpose is to promote trade and economic growth in both member and non-
member nations. OECD's research activities cover almost all aspects of economic and social
policy. The member countries are: Australia, Austria, Belgium, Canada, Czech Republic,
Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea,
Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal, Spain,
Sweden, Switzerland, Turkey, the United Kingdom, and the United States.

Primary education: Education prior to secondary education, equivalent to elementary school
education in the United States.

Private expenditures: Expenditures funded by private sources include funds spent mainly by
households, private non-profit institutions, and firms and business. Typical private
expenditures include expenditures on school fees, materials such as textbooks and teaching
equipment, transport to school (if organized by the school and paid by parents or other private
sources), meals (if provided by the school and paid for through a private source), boarding fees,
and expenditures by employers for initial vocational training.

Private schools or institutions: Schools or institutions organized and controlled
independently of public authorities, even though they may receive public funding.

Public direct expenditures: Expenditures funded by public authorities at all levels, excluding
indirect expenditures in the form of student loans or subsidies to families. Expenditures on
education by public agencies other than education departments, ministries, or boards are
included. Expenditures by education departments, ministries, or boards that are not directly
related to education are not included.

Public schools or institutions: Schools or institutions organized and controlled by public
authorities, normally providing open access to education without any distinction of race, sex, or
religion.

Purchasing Power Parities (PPP): The rates of currency conversion that equalize the
purchasing power of different currencies. This means that a given sum of money, when
converted into different currencies at the PPP rates, will buy the same basket of goods and
services in all countries.

Student/teacher ratio: The ratio of the full-time-equivalent enrollment in a given level of
education to the total full-time-equivalent teachers working at the same education level.
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Teachers: A teacher is defined as a person whose professional activities involve the
transmitting of knowledge, attitudes, and skills that are stipulated in a formal curriculum
program to students enrolled in a formal educational institution. The definition does not
depend upon the qualifications held by the teacher, as it is based upon three concepts: activity
(thus excluding former teachers who no longer have active teaching duties); profession (thus
excluding people who work occasionally or in a voluntary capacity in schools); and formal
program or curriculum (thus excluding people who provide services other than formal
instruction, e.g., supervisors, activity organizers, etc., whether the program is established at the
country, district, or school level).

Tertiary education: See "Higher education."

Unemployment rate: The percentage of the labor force without work, but actively seeking
work.

Upper secondary education: Education approximately equivalent to grades 10, 11, and 12 in
the United States. Upper secondary education may include general, technical, or vocational
education.

Youth unemployment rate: The percentage of the labor force under age 25 without work, but
actively seeking work.
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Index

Ability-based grouping, 68-69, 145, 146
Achievement (see individual subjects)
Attainment, 78-79, 83-92, 156, 161-163, 167-172, 173-178

and earnings, 89-91, 171-172
by employment rates, 87-88, 170-171
by gender, 86, 167-169, 172
by literacy rates, 83-85, 161-163
of labor force, 86, 167-171
of population age 25-64, 78-79, 156, 162

Calculator and computer use, 145-146
Classroom characteristics, 8-10, 19-21, 117-118

hours spent in the classroom, 10, 19-20, 117-118
student/teacher ratios, 10, 20-21, 39-40, 42-44

Compulsory education, 75
Cost of education (see Expenditures)
Days of instruction per year, 20, 118
Earnings (see Wages)
Education finance (see Expenditures)
Employment (see also Labor force), 85, 87-88, 164-165, 167-171

by literacy level, 85, 164-165
percentage of upper secondary graduates age 25-64 in labor force, 167-169

Enrollment, 75-77, 79-81, 82, 147-160
in year following last year of mandatory education, 75-77, 147
changes over time, 81-82, 152-154, 157-160
secondary, at age 17, 75-77, 82, 104, 148, 158
tertiary, at age 18-21, 80-81, 96, 148-149

Expenditures, 24-47, 95, 97, 119-121
related to GDP, 26-32, 34-36, 42, 97, 119
per-pupil costs, 27-28, 30, 33-34, 38, 41, 43, 95, 119, 121
staff compensation, 37-39, 120
sources of funding by level of government, 43-45, 121

Finance (see Expenditures)
Funding of education (see also Expenditures)

by level of government, 43-45, 121
Gender, 18, 56-61, 78, 86, 89-91, 117, 127-135, 154, 155, 167-169, 171-172

attitudes about study of mathematics and science, 61, 135
differences in achievement, 56-60, 127-134
enrollment in tertiary education, 155
labor force participation, 86, 167-169
percentage of male and female teachers, 18, 117
secondary school completion rates, 78, 154
wages, 89-91, 171-172

GDP (Gross Domestic Product), 26-32, 34-36, 42, 97, 119
Graduation, 77-79, 97, 154

percentage of secondary graduates in labor force, 86-87, 97, 167-169
secondary school completion ratios, 77, 154
by gender, 78, 154

Group of Seven (G-7), definition, 5
High school completion rate (see Graduation)
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Higher education (see Tertiary education)
Homework, 61-64, 99, 102, 136-143

assistance received, 63-64, 142-143
hours spent, total, 61, 137
in mathematics, 61, 99, 136, 138-139, 143
in science, 62, 99, 136, 140-141, 142
teachers assigning, 102

Hours of instruction per year, 10, 19-20, 96, 117, 144
Immigrants, 9, 12-13

demographic trends, 9, 12-13
language proficiency, 12-13

Instructional time, 10, 19-20, 64-67, 96, 117, 118, 144
instructional hours per year, 19-20, 64, 117, 144
instructional days per year, 20, 118, 144
minutes per week, science, 65-66, 144
minutes per week, mathematics, 65-66, 144

International Adult Literacy Study, 3, 5, 81-85, 178-179
International Assessment of Educational Progress (IAEP), 5, 51
International Association for the Evaluation of Educational Achievement (IEA), 51
Labor (see Employment)
Labor force participation, 86, 97, 167-169
Language, 9, 12-13, 94-95, 113-114

Limited English proficiency, 9, 13, 94, 114
percentage of children who speak a language other than English at home, 13, 94, 114

percentage of children who usually speak a language other than the official

school language, 12-13, 95, 113
Levels of government (see Expenditures, Funding of education)
Literacy rates, 81-85, 161-166

definition of scales, 81-82, 178-180
of adults who have completed secondary education, 83-85, 161-163, 166
of young adults, 84-85, 166
by educational attainment, 81-85, 161-163
by unemployment, 85, 164-165

Mathematics, 53-55, 57-59, 61, 63-65, 69-70, 96, 99-102, 125, 127-129, 131-132, 135-136, 138-139,

143-145
achievement, 53-55, 57-59, 125, 127-129, 131-132, 143-145

age 9 (1991), 54-55, 125, 132
age 13 (1991), 54-55, 125, 131, 143, 144-145
by gender, 58-59, 127-129, 131
grade 4 (1995), 54, 122, 127
grade 8 (1995), 53-54, 123, 128
grade 12 (1995), 53-54, 124, 129

attitude about mathematics and achievement at age 13, 61, 135
curriculum, 100-102
time spent in mathematics classes, 65-66, 96, 144, 145
time spent on mathematics homework, 61, 99, 102, 136, 138-139, 143
working in groups, 69, 96-97, 145

Migration (see Immigrants)
National Center for Education Statistics (NCES), 3
National Education Goals, 3
Per-pupil expenditure, 27-28, 30, 33-34, 38, 41, 43, 95, 119, 121
Population, 11-12, 112, 120

percentage of youth in the population, 11-12, 112-120
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Poverty, 10, 14-16, 95-96, 115
among all school-aged children, 14-16, 115
among school-aged children living in female-headed households, 15-16, 115

Pupil-teacher ratio (see Student/teacher ratio)
Reading achievement, 55-56, 58-60, 95, 121, 126-127, 133-134

by gender, 58-60, 127, 133-134
grade 4, (1991), 55-56, 126, 133
grade 9, (1991), 55-56, 95, 126, 134

Regional variation in expenditures, 39-43, 44, 121
Revenues (see Finance)
Salaries (see Wages or Teachers)
Science, 51-53, 57, 61-63, 65-70, 96-97, 99, 122-125, 129-133, 135-136, 140-143, 144, 152

achievement, 51-53, 57-122-125, 129-133, 142, 144, 152
age 13, (1991), 52-53, 125, 132, 142, 144, 152
age 9, (1991), 52-53, 125, 133
by gender, 57, 129-133
grade 4 (1995), 51-52, 122, 129
grade 8 (1995), 51-52, 123, 130
grade 12 (1995), 51-52, 124, 131

attitude about science and achievement, age 13, 61, 135
laboratories, 70, 152
time spent in science classes, 65-66, 96, 144, 152
time spent on science homework, 62-63, 99, 136, 140-142
working in groups, 69, 96-97, 152

Sex (see Gender)
Student characteristics, 9-16, 112-115

home and school language differences, 12-13, 113
limited English proficiency, 9, 13, 114
percentage of youth in the total population, 11-12, 112, 120
poverty, 10, 14-16, 95-96, 115

Student/teacher ratio, 10, 20-21, 39-40, 42-44, 118, 121
elementary and secondary, 20-21, 39-40, 118, 121
regional variation, 42-44, 121
trends (1985-1994), 21, 118

Teachers, 9, 16-18, 115-118, 120, 121
percentage of male and female teachers, 18, 117
percentage of labor force, 115
teacher education requirements, 16-17, 116
salaries, 37-39, 120
student/teacher ratios, 10, 20-21, 39-40, 42-44, 118, 121

Tertiary education, 79-81, 96, 148-149, 155
Third International Mathematics and Science (TIMSS), 3, 5, 51, 99, 176-177
Time (see Instructional time, Homework)
Tracking (ability-based grouping), 68-69, 145-146
Unemployment, 85, 87-88, 164-165, 170-171

by level of educational attainment, 87-88, 170-171
by literacy rates, 85, 164-165
of secondary graduates, 87-88

Wages, 37-39, 89-91, 120, 171-172
by gender, 89-91, 171-172
by level of attainment, 89-91, 171-172
teachers, 37-39, 120
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